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Summary 

# General-purpose AM-FM synthesizer for 0.4 to i 
520 MHz (0.1 to 1040 MHz); low noise and excellent 
AM, FM and grM modulation characteristics. 

0 Compact, low-priced signal generator for use in 
development, production and servicing; can be tai- 




Stable output signal of high accuracy 

Frequency. The wide frequency range from 400 kHz 
(100 kHz with Model 24) to 520 MHz covers all the sound 
broadcasting ranges from medium wave to shortwave to 
VHF, as well as the frequencies of the main radiotelephony 
bands and radio services up to the UHF region. The range 
can be extended to 1040 MHz by means of the Frequency 
Range Extension Option SMS-B2 (see page 3). 



The crystal-controlled frequency is read out on the display 
with a resolution of 100 Hz. The Reference Oscillator Op- 
tion SMS-B1 (aging <1 x 10 -6 /year) further enhances the 
accuracy. A reference frequency input is provided on the 
rear panel of the signal generator (photograph lower right- 
hand side). The zlf keys permit easy channel stepping with 
any desired step size (see also page 6). The output signal 
features low spurious deviation, only 3 Hz (CCITT) or 15 Hz 
(30 Hz to 20 kHz). The S/N ratio 20 kHz from the carrier is 
typically 120 dB at a test bandwidth of 1 Hz, and 145 dB at 
1 MHz from the carrier. 




Modulation. The SMS is suitable for all types of modula- 
tion: AM up to m - 95% and FM up to deviation = 125 kHz 
are possible with the aid of the internal modulation genera- 
tor (400 or 1000 Hz) or an external signal. Modulation fre- 
quency and modulation depth or frequency deviation can 
be entered via a keyboard and are read out on a 3-digit dis- 
play with 0.05/0.5% and 50 Hz/500 Hz/1 kHz resolution. 

The maximum frequency deviation of 125 kHz is available 
over the entire frequency range. The high resolution of the . 
frequency deviation of 50 Hz is helpful when testing trans- 
ceivers. In addition to AM and FM, the SMS offers the 
following types of modulation: 

@ AM + FM together 
© phase modulation (<pM) 

@ frequency-shift keying for data transmission (FSK) 

0 external level control (ALC). 

Modulation settings are preserved in the 1unmod.| position 
and can be called up again at the push of a button. 



The Signal Generator SMS being used together with the Vector Analyzer ZPV and the Process Controller PPC in a computer-controlled test 
assembly for s-parameter measurement. 





Easy-to-service design of the Signal Generator SMS: plug-in circuit 
boards used throughout make for ready access. 



The output level is adjustable from +13 to -137 dBm with 
a resolution of 0.1 dB, the error being typically 0.8 dB. 
Entry is in jaV, mV, dB(p.V) and dBm via keyboards. Its mini- 
mum output voltage of 0.03 jiV makes the SMS also suit- 
able for measurements on future, extremely sensitive re- 
ceivers. Continuous level variation over 10 dB in 0.1-dB 
steps is indispensable for squelch measurements. The out- 
put level can be switched off by means of the |Rf-orr| but- 
ton so calibration of measuring instruments is very con- 
venient. RF leakage of the SMS is minimal, i.e. even re- 
ceivers with a sensitivity of 0.2 pV (e. g. paging receivers) 
will not respond at a distance of 10 cm from the front 
panel. 



Low cost — high versatility 

The Signal Generator SMS offers cost-effective RF mea- 
surements in production and servicing of sound broadcast- 
ing receivers as well as for commercial receivers, such as 
used in aviation communications and radiotelephony, in 
telemetry and navigation. Thanks to its compact design the 
SMS is easily portable and can be installed in test vans. 
The lEC-bus programmability of the SMS (see page 7) with 
a setting time of only 40 ms makes it ideal for use in auto- 
matic test systems. Plug-in circuit boards and the de- 
signed-in signature analysis compatibility facilitate and 
speed up servicing (see photograph at left). 



Options 

Several options are available for the SMS to satisfy differ- 
ing or special customer requirements at minimum cost. 
The SMS can on request be supplied with these options 
built in, or they can be retrofitted. 

Temperature-controlled Reference Oscillator SMS-B1 
improves the frequency stability of the signal generator. 
The temperature drift of <+1 x 10" 6 /°C is reduced 
to <±1 x 10 -7 over the entire temperature range. Crystal 
aging is less than 5 x 10" 8 /month. 

1.04-GHz Frequency Range Extension SMS-B2 doubles 
the SMS frequency range (to 1.04 GHz) while the full out- 
put level setting range is maintained. The harmonics and 
subharmonics (V 2 f, 3 /zf . . .) are typically 20 dB down. For 
applications up to 1000 MHz, Option SMS-B2 with the 
same characteristics but a different ordering number is 
available; see Specifications on page 8. 
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Internal 10-MHz reference frequency 
output (TTL level) or external reference 
frequency input (>0.5 V, sinewave or squarewave) 



lEC-bus connector 



2nd modulation input for <pM 
(can be switched over to FM) 
or AM (DC-coupled) 



Openings for relocation of the 
RF output and ext. modulation input 
or int. modulation output 
from the front panel to the rear panel 




Rear view of Signal Generator SMS 
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Indication of 
fine level adjustment 
over a range 
of 0 to -10 dB 



Level indication in |xV, 
mV, dB(fiV) or dBm; 
correct indication also 
with fine adjustment 



Readout of modulation in % 
or deviation in kHz; 
entry via keyboard 



Frequency range 0.1 /0.4 to 520 MHz : 
8-digit frequency readout, 
resolution 100 Hz; 

Frequency Range 

Extension Option SMS-B2 

range extension to 1000 (1040) MHz 



Keyboards for stepwise 
or continuous variation 
of settings by keys 
associated with the 
individual digits; 
automatic carry over 



Switchover from lEC-bus 



control to 



manual operation 



Variation of RF output 
level in steps 
of 0.1, 1 or 10 dB; 
no interruption of RF output 
with 0.1 -dB steps 



Frequency in MHz: 
entry via keyboard 



m UN M0 BY FM 



Keyboard for entry of 
frequency, channel step size, 
modulation depth, 
frequency deviation or 
RF level without 
range selection; 
the keys can also be 
operated by pressing 
from above 



Channel steps 
of any size ; 
frequency entry 
via keyboard, 
repetition by pressing key 



G.0 3|iV'-1V 
500 



Function keys for storing 
three complete settings, 
which can be called up 
any number of times 



POWER 



Hz— 20kHz 
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Input for external modulation 
(AM or FM); 

output for internal modulation 
signal 



Selection of type of modulation 
AM (up to 95%) 

FM (up to 125 kHz deviation) 
INT.: 400 Hz or 1000 Hz 
EXT.: 20 Hz to 20 kHz; 
entry via keyboard 



Key for switching off 
the RF signal without 
changing any settings 



RF output 0.03 (iV to 1 V 
(-137 to +13 dBm) 
overall error < 1.5 dB; 
negligible leakage. 

Built-in overvoltage protection 
protects the output against 
excessive external RF or 
DC voltage (max. 30 W) 
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indication of iilegai entries. Entries that exceed the 
given setting range are not considered by the SMS. The 
iast value entered is still indicated. The OVERFLOW LED 
flashes in the case of a non-valid entry. 



iEC-bus programming 



Easy to operate 



Frequency 

Frequency range. Mode! 22 . 0.4 to .520/1040 MHz I Option SMS-B? 

{ see Specifications : 

Model 24 0.1 to 520/1040 MHz 1 ‘Options* 

Frequency readout 8-digit LFD display; m Ml!/ 

Resolution . , 100 Hz 

Frequency error with reference osc ; !ia!or 

Standard Option SMS-B1 

Aging : <M -t -10 '‘/month <-.t5x.10 "/month: 

Temperature effect . < »-t '* 10 V"C <>1 ' 10 :'. 

:: :i =H: : (5lo45'C) 

Warm uppenod -15:17115 

Output/input for internai/external reference frequency. 10 MHz 
(single connector) 1 : 1 - :> :::::::::: 

Output:;;:::;.::;:;;.: L HI level . 

Input: ;:r ; : >0.f>V (smnwave) or TTL level 



The Signal Generator SMS can also be put to use in com- 
puter-controlled test assemblies via the IEC-bus interface. 
Its extremely short setting time of only 40 ms makes it 
capable of high-speed computer-controlled frequency 
response measurements — even with high resolution. The 
control instructions are in accordance with IEC standard 
625-1. Each instruction consists of a header, the numerical 
value and a comma as the delimiter. The numerical value is 
entered in unformatted form with or without sign and with 
or without decimal point (see table below). 

Examples: Device setting Programming 

instructions 

Frequency: 122.19 MHz A122.19, 

Level: -23 dBm S-23, 

Modulation: AM, 30% B30, 

It is also possible to write several control instructions in 
one program line: 

A122.19, S-23, B30,. 



Simple keyboard entry. The function keys and the 
associated displays for frequency, modulation and level are 
arranged in three sections on the front panel for user- 
oriented operation. The parameters are entered in ordinary 
notation, first the numerical value and next the unit. A 
fourth, general keyboard is provided for the entry of the 
numerical value. 

Example: For entry of a frequency of 360 MHz, a level of 
-17.9 dBm, and frequency modulation with 125 kHz fre- 
quency deviation and 400 Hz internal modulation frequency 
simply press the following keys: 



Frequency variation with channel stepping. The Zlf kHz 
keys (see photograph below) permit channel stepping with 
any desired channel step size. 

Example: For entry of a frequency step of +12.5 kHz 

press the following keys on the large, main keyboard: 



: Spectral ^purity + 

: Harmonics : ; L : + ; ::: doywi: £30;dBcT)' . : f : ^ 

’Nphrhafmbbic -spurious H 

responses : L: ; E /■; down 2 GO dBc'J (25 kHz from earner)':::: 

: Spurious .deviation, mis 

;;; =y ; f 

v-M::;-:::::j[weig)i!ed in accordance with CCIT7) 

;0.03 to 20.1rHz ::iS1.6Hz 

IjSpurloOs AM.. rms:::;H ; : r; - 

iSinglp/sidebahd phase.qDis^,T:‘::; : r'' :::? t 
:^seeaso.diagri(nTielgw} ; :;;; typ. tiovvh'J20?dBc:) ; 

•• r L ■ ; ; : f ; : + : : bandWldtir1:Hz;2Q ^fl^frorn carrier); 

Brnglg-^Weband broadband ::■•••: : : :::: Uiisjj 

: : : : : : : ; : ; : : : ; - ; - i(se?f bandwidth: 1 Hz.; 1 : MF|Z from ca4 |#;J; I 



For each additional step in the positive or negative direc- 
tion all there is to do is to press the | - 1 or | - [ 
At kHz key. The selected step size is preserved until it is 
overwritten by a new entry. 



Modulation setting storage. One AM and one FM set- 
ting at a time are stored in the signal generator. Thus only 
one key needs to be pressed to switch over between AM 
and FM or unmodulated and modulated operation. 

Example: The frequency modulation setting is switched 

off by means of the key Iunmod) and switched back on 



again by means of the key r 



Key for freely selectable 
frequency steps in positive or 
negative direction. 



Programming example for Process Controller PPC from 
Rohde & Schwarz for level, modulation and frequency 
setting on the Signal Generator SMS (address 28). 



tfBoTHzl 



100 iecoutzs.'-s-s.?," 

110 IEC0UT2B,"H2.8, J,” 

120 FOR F= 1 0 0 TO 111.5 STEP 
130 IEC0UT28»"A"+STR$<F)+" , 
140 NEXT F 
150 END 



Level selling 



Modulation setting 



- Frequency loop 
Frequency setting 



Continuous fine level adjustment. The keys [J and jj 
(0.1 dB) permit continuous electronic adjustment of the 
level in 0.1-dB steps over a range of 10 dB (indispensable 
for squelch measurements), the corrected value being 
read out on the level display. The state of the electronic 
level variation can be seen from an LED array (see photo- 
graph below). 



An LED (REMOTE) lights when the SMS is in the remote 
control state (REMS). Then all the operating controls, with 
the exception of the LOCAL key, are disabled. By pressing 
the LOCAL key the SMS can again be manually operated. 



Easy variation of all settings. Frequency, level and mod- 
ulation can be varied by means of the keys j [ and jj. 
which are associated with the various digits of the dis- 
plays. The selected digit is varied in unit steps with auto- 
matic carry to the next digit either by one step per key- 
stroke or (if the key is held down) continuously. Rapid 
coarse tuning in 10-MHz steps as well as fine tuning in 
100-Hz steps is possible. 



= <rom carrier 

Typical single-sideband phase noise of Signal Generator SMS 



■Output level withCW and: - 

s&fftx : \ ■■■'■- '■ raw to - i3dBm (0.03 uV to. i v> into 50 n 

’::T:::::::::;-yvilhAM .. . . 137 to 7dBm (0.C3 t tV to 0.5V) into 50 U 

Readout .. :. 3V; -digit LED display m uV. mV, dB(nV); . 

Resolution: :;i; •: 0.1 dB H 

Fine adjustment Oto 10 cJB with 0.1 dB resolution: 

:: without interrupting RF outpuLu ;; ; : Hi:!::); 

Error of level readout £ < 1 d8 - frequency response 7 ) 

Frequency response of out- :s;Ksi:H 

put level , Hat >0.5 dB (8 to 520 MHz) 

flat * 1 d8 ( < 8 MHzl ciHiT"" 

Level reduction with RF OFF > 80 dB 
Output ... .N(f) connector 

Characteristic .mpeaance 5C.Q 

VSWR < f 2 (level < -3 dBm)-') 

Overvoltage protection . protects the RF output of the SMS from 
cxterna’ly apptiec RF (i to 1000 MHz) 
or DC voltage 

Max input power . . . . 30 W 

Max input DC vo-tage : . . 35 V 



Table of setting instructions 



Function Header Data 

Frequency in MHz A Maximum of 8 digits with or 

without decimal point 

Modulation 

AM, m in % B Maximum of 3 digits with 

FM, deviation in kHz H or without decimal point 

UNMOD. C None 

INT. 400 Hz f None 

INT. 1 kHz J None 

EXT. K None 

Level 

in dBm S A maximum of 3'/i digits 

in dB(pV) R with or without decimal point, 

with negative sign or without 
in pV PA maximum of 3'h digits with 

in mV Q or without decimal point 

Switchover to 
continuous fine 
adjustment X 

RF OFF Y 0 

RF ON Y 1 

Pause 15 ms ® None 



Delimiter 



The 0.1-dB keys are used for continuous electronic fine level ad- 
justment. The state of the electronic level variation can be seen at 
a glance from the LED array. 



(comma) 



Storage of complete device settings. The SMS can 
store three complete device settings (each setting includ- 
ing frequency, modulation and level). 

Example: Storage of device setting at memory location 3: 
Keys pressed [ sto ] j 3 1 ; 

Recalling I R c~ L ~1 i 3 ] . 



Keys associated with the various digits permit stepwise or conti- 
nuous variation of numerical values entered (e.g. frequency as 
here displayed). 



; ! ) dBc ■ relative level referred to earner amplitude; 
; ) W4h floe level adjustment 0 dB. 
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20 Hz to 20 kHz (8 10 520 MHz): 
20 Hz to 5 kHz (0.4 to 8 MHz)..: 
400 Hz and 1 kHz. -3% 



i:; u;3;CJigit.l_EO ^<spla)ir 





Modulation 

Amplitude modulation 

FfCquRncy range AM EXT 

. AM I NT 
• Modulation depth m 

Readout ... „ - 

Resolution, m - 0 to 9.95% 0.05% 

. ,m 10 to 95%. 0.5-/, 

Readout error 

(m <90’/,. 20 Hz to 20 kHz) 8to520MHz 

:t; : i i B :::::: i ■ 8 - i-T: 1 ?? »f fading; 3:1 

RivlIop6^0^^|( P 

Input voltage requirement 1 Vinto^0Tj’}V/^3;;;: ; .H;;HH:H:::H:: 

: :Spuriduaff^V:*':tii:;i :: : : :t t ; : • : I-: rtT:- ; i ‘ 

: (peak value at 30% AM):;:.:;;::*P{1-rad 

Frequency modulation !;■; :: H I H 

: Frequency range FM EXT. 20 Hz to 20 kHz::::: 

; (response down 3dB typ <5Mz/> 30 kHz) 

:hr-::::::'.v: : -^:::rFMtNT;ix; 4001)zand,rki^;-f3%::f;:;:' ; ' ; T;: ; ;::::::i:;:: 

Frequency deviation:.';;..’;:, :0 to 125 kHz 

: Readout : ; ■:LiI;U;:;*:iiJ:3rdiqit LED displayiRH-iHiiiH::::::;::::;::;* 
: Resolutron. 0 to9 95 kH^ ■ : : ^ : : : Ut t ; tc tc; ; z 

;;:j;:n;;:::;;:r::aOito39;5:kHz:;500:riz::::.::;::”::;::::;;:;::t it::::-;:::;;::;;: 

I-.;;:.;;:;- 






geitequinemBWiifit;: 







lutput' .. 

AM and FM ............. . t V into 600 S2 (V,™) 

Additional modulation input at the roar of the SMS for phase modulation 

j[g4>Hftig6ttefr-teian'i a WernaHy. 1 1 ; s 
changed) or ALC (AM), DC to 20 kHz. ii;;:;:;::;; 

R Tr ( lMrDC°SU^^^0?o +2.83 V for 0 to 40 dB 

FM (V, n ,,) IV for 100 kHz deviation 

* " 
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1.04-GHz Frequency Range Extension Option SMS-B2 

Frequency range 0.1/0.4 to 1040 MHz 

Performance specifications of the SMS fitted with Option SMS B2 over 

Harmonics and sub- 





MS 






.. ..,*****•***' 

j* * £* * «■ t&y'*- 3 1<H WS H5^4« »».< ' t*i J.f S 52} $ a * 1 HI 
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[;s;K;i:;;.;f;Kj:;;i;;5jjts;«;s;:;;:j^M©ighted;mac^oraance:withSeini)its;:;:i;j 

20 kHz from carrier down typ. 115 dBc‘) (test bandwidth 1 Hz) 

j:E ; ^gi;b^p\Stputievel:|:;;-;t:3j:s;ssrdB;«frequency response 2 );;si;sj:;i;::c 

Frequency response of level flat ± 1 dB 

dication with AM (m <90%) . S7% + 1% ! ) of reading 

Envelope distortion 

(fmoa 0.4/1 kHz, m = 80%) . <5% 

1 -GHz Frequency Range Extension Option SMS-B2 

Frequency rcincje 0 "1/0 4 to ^000 MHz 

Option SMS~B2, 

Reference Oscillator 

Option SMS-B1 see under "Frequency” specifications 



r^ntcrfacit id accordance with IEEE 488 and IEC 625-1 for control of ail 
■operating inodes and :<or data transfer in listener operation 
. AH t Acceptor handshake 
t.2 Listener 
RL.1 Remote/Local 
DC 1 Device clear 
40 ms for all functions . 

(typ. frequency error after 40 ms < 100 Hz) ; 
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Ordering information 

Order designation 



Accessories supplied 

■’Options: : fit 
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Model 2 6 of the SMS has modulation characteristics which make it suitable 
for stereo transmissions. Compared to model 22 the follwoing data are 
new or have been changed. 

Frequency range 0.1 to 520 MHz 

Distortion with 

stereo modulation < 0.4$; typ. 0.2$ 

(10.7; 87 to 108 MHz) 

at f . 50 Hz to 10 kHz 
mod 

and 40 kHz deviation 

Stereo crosstalk typ. 40; 45; 45 dB 

(10.7; 87 to 108 MHz) 

50 Hz; 1 kHz; 10 kHz . 

S/N ratio typ. 65 dB 

(RMS, wideband weighting filter 

51.5 Hz to 16 kHz) 

referred to 40 kHz deviation 
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2 . 



Preparation for Use and Operating Instructions 



2.1 Legend for Front- and Rear-panel Views 



Ref. 

No. 


Labelling 


Function 


I 


MHz 


Key for entry of frequency after 
frequency has been entered from keyboard 

12- 


2 


MHz kHz 


8-digit display for indication of 
selected carrier frequency. 


1 


4 : 


L 

r 

V 


> 


dV/o rows of six keys each for carrier 
frequency variation. Each pair of keys is 
associated with the digit immediately 
above it. If a key is pressed once, the 
corresponding digit is increased or de- 
creased one step. If the keys are kept 
depressed, the frequency is varied con- 
tinuously. With the upper keys, the 
digits are increased and with the lower 
ones decreased. 


4 


# kHz 


2 LEDs for indication of the unit of the 
modulation readout. 


2 




5 -digit display for readout of the modu- 
lation-depth or frequency-deviation. 


6 


< 


/N 

S/ 


\ 

* 


Two rows of two keys each for modulation 
variation. Each pair of keys is associa- 
ted with the digit immediately above it. 
If a key is pressed once, the correspond- 
ing digit is increased or decreased one 
step. If the keys are kept depressed, the 
modulation is varied continuously.. With 
the upper keys, the digits are increased 
and with the lower ones decreased. 


1 


pV mV dBqV dBm 


4 LEDs for indication of the unit of the 
output-level readout. 


8 




4-digit display for readout of the output 
level. 


2 


[ 


1 


0 

VAR. 

7 


Row of LEDs for indication of fine level 
adjustment over a range of 0 to -10 dB. 
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labelling 



Fimction 



Two rows of 3 keys each for output- level 
variation. The keys permit output-level 
variation in steps of 10, 1 and 0.1 dB. 
With the upper keys, the level is in- 
creased and with the lower ones decreased. 
In mode of indication dBpV or dBm, each 
pair of keys is associated with the digit 
above it. If a key is pressed once, the 
corresponding digit is increased or de- 
creased one step. If the keys are kept 
depressed, the output level is varied 
continuously. 



LED for signalling illegal entry. 



LSD for indication of remote-control 
operation with IEC-bus programming (if 
this option is fitted) . 



Key for switching from IEC-bus programmed 
operation. 



4 keys for entry of level. They define 
the desired unit of the level entered 
(keyboard 15) • 



Data- entry keyboard for- carrier frequency 
(in conjunction with key l), modulation 
depth (in conjunction with key 26 ) fre- 
quency deviation (in conjunction with key 
21), RF level (in conjunction with keys 
14 ) and channel stepping (in conjunction 
with pair of keys 27). 



Pair of keys for storing (STO) and re- 
calling (RCL) 5 complete instrument 
settings. Subsequently enter address 1 
to 3* 



Power switch. 



Key for erasing the numerical values 
entered (e.g. in the vis*'' of illegal 
entry) and for switching off overflow 
indication. 



Key for switching off the RF level. In 
off-condition, the red LED lights. It 
also lights if the overload protection 
(option) responds on account of an ex- 
cessive external signal at the RF output. 
































Ref. 

No. 


Labelling 


Function 


20 


0.1 pV - 1 V 
50 a Q> 


RF output N female connector. 


21 ! 


FM 

kHz 


Key for entry of frequency deviation 
after the numerical value has been 
entered from keyboard 15« 




EXT. 


Key for switching over to external modu- 
lation. Entry from keyboard. 


il 


50 Hz - 20 kHz 


Modulation socket 
Internal modulation output. 
External modulation input. 




400 Hz 1 kHz 

INT 


Keys for switching over to internal 
modulation with 4C0-Hz or 1-kHz sinewave 
signal. 


il 


UNM0D. 


Key for switching off selected type of 
modulation. 


26 


AM 

% 


Key for entry of modulation depth after 
the numerical value has been entered from 
the keyboard 15* 


21 ' ! 

. 


Af kHz 

+ 


Pair of keys for entry of frequency steps 
after the numerical value has been entered 
from the keyboard 15* Whenever a key is 
pressed, the frequency step entered is 
repeated. The - key decreases and the 
+ key increases the frequency by one step. 


28 


REMOTE CONTROL 


Connector for IEC-bus programming (option). 


22 


REF. FREQ,. 10 MHz 

. 


Socket for output of internal crystal 
reference frequency. Can be internally 
changed to allow the input of an external 
reference frequency. 


12 


f M 

EXT. (FM) 


Socket for external modulation input, 

AM (DC to 20 kHz) or 1 M (FM) depending ' 
on the type of modulation selected by 



ALC 



means of the keys 20 and 26 . 



11 



Air filter. 



12 



21 



Opening, provided for relocation of the 
RF output to the rear panel. 



AC supply receptacle. 
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Ref. 

No. 


Labelling 


Function 




T 1.25 N 

220 235 


Fuse holder and voltage selector. 


V 


115 125 v~ 

T 2.50 






Opening provided for relocation of the 
modulation input from the front panel to' 
the rear panel. 



2.2 Preparation for Use 

The Signal Generator SMS is suitable for operation from AC supply voltages 
of 115 V, 125 V, 220 V and 235 V. It is factory-adjusted for an operating 
voltage of 220 V. 

To adapt the instrument to other AC supply voltages, unscrew the fuse from 
the voltage selector ^4 (Pig. 14)» remove the cover plate and replace it 
such that the fuse can be inserted at the point which is marked with the 
desired voltage. The instrument is now ready for operation from the new AC 
supply voltage. The fuses for all the AC supply voltages listed above are 
contained in the voltage selector. 

For 220 V and 235 V, fuse T 1.25 B (1.25 A) is inserted and for 115 V and 
125 V, fuse T 2.5 D (2.5 A). 

The Signal Generator SMS has the width of 3/4 of a 19" set. It is also 
suitable for mounting in 19" racks. For this purpose, rack adapters are 
available (see recommended extras). After removal of the screws on both 
sides, lift off the two covers and take off the side strips and the carrying 
handle. The threaded holes for mounting the rack adapters are provided on the 
set. The necessary openings for relocating the inputs and outputs from the 
front panel to the rear panel are also already provided on the rear panel. 
When rerouting the RF cable, make sure that the bending radius is not less 
than 10 mm and avoid sharp bends altogether. The cable must not be shortened. 
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20 



Operating Instructions 



Manual setting and operation of the set is accomplished exclusively via keys. 
The data-entry keys and digital displays form four neatly arranged groups. 

The first group, on the far left, comprises all keys and the display for 
entry and readout of the carrier frequency. The second group, to the right of 
the first, comprises the keys for modulation entry, the display for the 
modulation and the external input. Next is the group for entry and display 
of the RF level with the RF output. The fourth group, on the far right, 
constitutes a common data-entry keyboard for all three parameters. It also 
comprises the LEDs for REMOTE, LOCAL and OVERFLOW indication as well as 
the power switch. Irrespective of whether carrier frequency, modulation or 
RF level is to be entered always enter first the numerical value from key- 
board JJj (Fig. 15). Subsequently, the desired unit is selected by pressing 
one of the keys in the other three groups controlling the functions of the set 

Illegal entries are rejected. If, for example, a frequency outside of the 
frequency range of the set is entered, the LED OVERFLOW LI starts to flash. 

The same is true for the modulation and the level. 

The flashing LED OVERFLOW _U signals that the last entry has been rejected. 

If then another legal value or instruction is entered, the LED goes off. It 
also goes off if the key CE 18 is pressed. 

If a wrong numerical value has been entered, the complete entry can be 
cleared by means of the key CE 18. Now the correct value can be entered. 

2.3.1 Switch-on State 

V/hen switching on the set by means of the power switch 16 (Fig. 12), the set 
assumes a defined initial state. The frequency and modulation readouts are 0. 
The level display reads +1000. No frequency setting occurs and the output 
attenuator is set to maximum attenuation. 

2.3.2 Frequency Setting 
2.3.2. 1 Entry . 

The frequency is entered by entering the desired numerical value of the fre- 
quency in MHz from the keyboard 1 ^ (Fig. 13)» Then press the key MHz l to 
define that the numerical value entered is a frequency. The frequency is now 
immediately set. Zeroes at the end of the numerical value entered need not be 
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keyed in after the decimal point. Entries, such as 423*2 MHz or 423 MHz are 
possible. 

On first- time actuation of the power ‘switch, the output level must be entered 
Otherwise, no output level is present. 

2.3* 2.2 Frequency Variation 

The frequency entered from keyboard (Fig. 13) can be varied either in 
decade steps or in freely selectable channel steps. Each digit of the fre- 
quency display with the exception of the hundreds place is associated with 
a key pair 3 . By pressing a key, the corresponding digit is increased or 
decreased one step. When the key is kept depressed, these steps are repeated 
continuously, slowly at first and automatically speeding up after three steps 

Any desired channel step can be set by entering the respective numerical 
value in kHz from keyboard 1J5 and subsequently pressing one of the two keys 
Af kHz 2j\ The selected channel step is stored. By pressing key + or - 2£, 
the frequency can be increased or decreased by the stored value as often as 
desired. All entries from 0.1 kHz up to the maximum step over the entire fre- 
quency range are permissible. The entry must, however, be in kHz. 

If the variation by decade or channel stepping exceeds the limits of the fre- 
quency range, the LED OVERFLOW 1JL starts to flash, signalling that the last 
instruction cannot be executed. At 315 MHz, for example, a step of +10 MHz is 
not possible, but the LED goes off if the frequency is varied by only +1 MHz 
or the key CE j ^8 is pressed. 

2.3* 2.3 Frequency Setting with Option SMS-B2 
1.04-GHz Frequency-range Extension 

If the Signal Generator SMS is fitted with the option for extending the fre- 
quency range to 1040 MHz, proceed in the same way as above for frequency 

entry and variation. The range limit at which the LED OVERFLOW 11 (Fig. 13) 

starts to flash is automatically extended to 1040 MHz. The resolution of the 
readout is 200 Hz in the frequency range from 520 to 1040 MHz. The frequency 
to be set is rounded off to the next 200-Hz value with decade variation, 

frequency entry from the keyboard or variation by channel steps. 
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2. 3*2. 4 Reference Frequency 

The Signal Generator SMS contains its own 10-MHz crystal reference oscillator 
from which the output frequency is derived by a synthesizer circuit. This 
reference frequency is available at the BNC socket REF. FREQ. £2 on the rear 
panel of the set with TTL level for external control purposes. The SMS may 
be switched over internally for operation from an external reference frequen- 
cy of 10 MHz, for example, from another instrument or a central standard 
frequency. In this case, this same BNC socket 2 £ is used as input. 

A sinewave signal of 10 MHz with 0.5-V amplitude is sufficient. TTL level can, 
however, also be applied. 

When the set is supplied from the factory, the BNC socket 29 is connected as 
output. To use it as reference input, disconnect links HU + ^, ER4 and ER5 on the 
reference circuit board 302.6215 and connect link BR3 (see Fig. 1). To do this, 
remove the screws on both sides and take off the lower cover. Subsequently 
open the cover of the large shielding can. The location of the circuit board 
302.6215 is marked on the cover. After pulling out the circuit board, the con- 
tact pins to be re-connected at the lower righthand corner become accessible. 





Fig. la) Position of link for 
reference frequency 
output. 



Fig. lb) Position of link for 
reference frequency 
input. 



+ ) (when option B1 is built in, HU is invisible and cannot be connected).. . 
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2.3°3 Setting the Modulation 



2.3«3»1 Entry 

The available RF carrier can be amplitude- or frequency modulated from the 
front panel. 

For setting the modulation, the desired numerical value of modulation depth 
or frequency deviation is entered in % or kHz, respectively, from the key- 
board _15 (Fig. 13) Then pressing the key AM % 26 or FM kHz 21_ defines this 
numerical value as a modulation parameter. As a result, the modulation is 
immediately set. Zeroes at the end of the numerical value to be entered need 
not be keyed in after the decimal point. Entries such as 55^ or 2 kHz are 
possible. The readout is always in three digits. The possible resolution of 
the modulation setting and readout is, therefore, dependent on the value 
entered. 

With AM it is: 



for m = 0 to 9 . 95 ^ 




0.05$ 


m = 10 to 99 % 




0.5^ 


With FM: 






for deviation = 0 to 


9.95 kHz 


0.05 kHz 


10 to 


99.5 kHz 


0*5 kHz 


100 to 


125 kHz 


1 kHz 



If more finely graduated values are entered, the readout is rounded off to 
the next suitable value. 

Tiie modulation is switched off by pressing the key UNMOD. 25 . The entered 
value is stored. If now the key FM kHz 21 is pressed, the same modulation 
setting is obtained as before. 

2.3«3°2 Variation of Modulation 

Tiie modulation entered from the keyboard (Figw 1 3) can be varied by pairs 
of keys associated with each digit of the readout with the exception of the 
first one. By pressing a key, the corresponding digit of the modulation read- 
out is increased or decreased by one. When keeping the key depressed, the 
variation is continuous as for the carrier frequency. 

When advancing from 9-99 to 10.0, the decimal point is automatically shifted. 
The variation keys remain associated with the same digits, i.e. the size of 
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the variation steps is at the same time switched over. If data entry or 
variation reaches the setting range limits, the lamp OVERFLOW "begins to 
flash. 



2. 3. 5. 3 Modulation Sources 

When selecting a modulation mode, INT# 1 kHz modulation is automatically 
switched on. The RF carrier is modulated with 1 kHz by means of the inter- 
nal modulation generator. The modulation signal is at the same time 
available at the BNC socket 2£. The output voltage is 1 V TmQ ° Th e push- 
button INT. 400 Hz 2£ permits the internal modulation generator to be 
switched over to 400 Hz. 

If the frequency required for INT modulation differs from the standard 
nominal frequency of 400 Hz, it can be changed by replacing a resistor 
on the circuit board modulation control '$02<, r l0'\ \ so ? remove the 

upper cover after loosening the screws at both sides. The circuit ooard 
can then be withdrawn from the cassette. The resistor R6 to be replaced 
'is mounted on soldering pins. The following resistor is required for 300 Hzi 
113 kn ±1# 0.35 W (Order No. RL 082.2248). After it has been replaced, 
make fine adjustment of the modulation frequency by means of the potentio- 
meter R2 (see 5*3«1"0* 

For external modulation pushbutton EXT. 22 must be pressed and a signal 

in the modulation frequency range from 50 Hz to 20 kHz applied to BNu 

socket 2J>. In the case of sinewave signals, the input voltage must be 

1 V . Departures from this voltage bring about corresponding changes 
rms 

in the modulation selected. 

The second modulation input on the rear panel permits simultaneous use of 
two different types of modulation. The function of this input is controlled 
by the settin on the front panel of the set. If FM has been selected by 
means of the front-panel keys, AM is possible at the same time via the 
input on the rear panel, which is then DC coupled. Thus it can also be 
used for external level control and as ALC input. 

The input voltage requirement is between 0 and 2.83 V. 0 V corresponds to 
the full carrier level. At +1.41 V, the level is attenuated by 6 dB. Maximum atten- 
uation of the RF signal is obtained at +2.83 V. An rms voltage of 1 V superimposed 
on a DC voltage of 1.41 V is required for 100% AM. 

If AM 'has been selected by means of the front-panel keys, f M or FM is 
possible at the same time via the input on the rear panel. The set is 
factory-adjusted for phase modulation via the modulation input on the 
rear panel. 
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It can be readily changed over to FM by reconnecting a link. To do this, 
dismount the circuit board modulation control 302.7011 (as described above) 
and reconnect the link located approximately in the centre of the circuit 



board as shown below. 




phase modulation via the 
MODULATION input on the 
rear panel. 




Fig. 2b) Position of link for FM 
via. the MODULATION input 
on the rear panel. 



The rms input voltage requirement is 1 V for a phase deviation of 5 rad or 
100 kHz frequency deviation. 

Modulation via the socket on the rear panel is also switched off by pressing 
the key UNMOD. 2^5 on the front panel. 



2.3.4 Setting the Output Level 
2.3.4. 1 Entry 

For setting the output level, enter the desired numerical value from the 
keyboard rj> (Fig. 13). The numerical value entered is defined as level by 
pressing one of the four keys 14 pV, mV, dBpV or dBm. At the same time, 
the unit of the numerical value entered is defined. In the case of negative 
dBm or dBpV enter a - sign ahead of the numerical value. It is not necessary 
to fill in the zeroes at the end of the numerical value following the 
decimal point. 

Entries such as 

80 pV, -3 dBn or 0.7 mV 

are permissible. The unit chosen is indicated by an LED which lights up. 

The permissible ranges for level entry in the UNMOD or FM modes are as 
follows: 

-137 dRn to +13 d&n 
0,03 pV to 1000 mV 
-30 dEpV to +120 dBpV 
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In the AM mode, the following ranges apply: 

-157 dBm to +7 dBm 
0.05 pV to 500 mV 
-JO dBpV to +11' A dBpV. 

2.5. 4. 2 Variation of the Output Level 

The output level entered from the keyboard F5 (Fig. 1 3 ) can be varied by 
means of pairs of keys in 10-dB, 1-dB and 0*1 -dB steps. By pressing a key, 
the level is raised or lowered accordingly. If the key is kept depressed, 
the variation is continuous, slowly at first and speeding up automatically 
after three steps. 

If variation reaches the limits of the setting range, the lamp OVERFLOW 11 
starts to flash. 

The pair of keys with the engraving 0.1 dB permits continuous fine level 
adjustment without interruption of the RF level. If a level entered from 
the keyboard is reduced by means of the lower 0.1-dB key 10, this varia- 
tion is accomplished by electronic control. The entire setting range is 
-10 dB. The approximate value of the actual attenuation is indicated by the 
row of LEDs 9. The level read out by the display 8 is, however, always 
correct and is also changed during fine adjustment of the level. The indica- 
tion by means of the row of LEDs is merely for information about the setting 
range and need not be taken into consideration as a correction. The level 
can be freely increased or decreased within this setting range from 0 to 
-10 dB. If the limits of the setting range are exceeded, the RF attenuator 
is switched over which interrupts the RF level for a short time. The indica- 
tion of the row of LEDs is reset. Variation by -10 dB is again possible 
without interrupting the RF level. 

If the unit dBn or dBpV has been selected for the level entered, the level 
is varied by one digit in the place of the digital readout corresponding to 
the variation key _10 depressed. When selecting pV or mV, the 0.1-dB, 1-dB or 
10-dB level steps are set after automatic conversion into the corresponding 
voltage steps and the new voltage is immediately read out. The unit of the 
readout is automatically switched from mV to pV or from pV to mV if the 
output level is taken below 0.1 mV or above 1000 pV. 
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2.3* 4.3 Units of the Leve.l Readout 

All output level entries and readouts of the set are based on the voltage or 
power into a resistive termination of 50 

The actual output voltage is always indicated. The EMF is twice the value. 

The unit dBpV as a logarithmic measure refers to the output voltage above 1 pV 
It can be calculated from the output voltage as follows: 

V (pV) 

V (dBtiV) " 20 1S “TV" 



Hence, 1 pV output voltage corresponds exactly to 0 dBpV . Voltages above 1 pV 
yield positive values and voltages below 1 pV negative values in dBpV. 

The unit dBn defines the output power which would flow into a resistive termi- 
nation as a logarithmic measure above 1 mW. 

It is calculated from the power according to the following expression: 



P (dBm) 



10 lg 



P (mW ) 
1 mV/ 



or from the voltage: 



P (dBm) ~ 10 12 



V * (V) 20 
our 

1 mW 



In the case of a mismatch of the connected test 
power is reduced by reflection. Thus the output 
equation as a function of the VSWR (s): 



item or load, the delivered 
is given by the following 



P ( load) P ( reading) 



4 s 

(1 + sV 



2. 3*4. 4 Level with AM 

With amplitude modulation, the maximum available output level is reduced by 
6 dB. When entering the level or varying the output level, the LED OVERFIOW 
U (Fig. 13) starts to flash when 500 mV or 7 dBm or 114 dEpV are exceeded. 
Level setting above this limit is not possible. If a higher level is set in 
unmodulated operation and then amplitude modulation switched on, the LED 
OVERFLOW U starts to flash and AM is rejected. 

For level settings below this limit, the level reduction is irrelevant. 
Entry and readout of the level with AM are for the carrier mean value. 
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2»3«^»5 Level Switch-off 

The RF level can be switched off with the key RF OFF 1£ (Fig. 1j) without 
affecting any of the settings and readouts of frequency, modulation or level. 
When the RF level is switched off, the red LED lights. By pressing again 
key 22, the RP level is switched back on. 

2.3.5 Storing Instrument Settings 

The two keys STO (= store) and RCL (= recall) 16 (Fig. 1?) can be used for • 
storing three complete settings of the signal generator and for recalling 
the settings whenever required with a simple keyboard entry. 

STO 1, STO 2 or STO 3 causes the carrier frequency, channel step size, modula- 
tion type, deviation or modulation depth and output level to be stored. The 
corresponding command RCL 1, RCL 2 or RCL 3 is used to restore this combina- 
tion of settings as often as required. When the equipment power switch is 
switched off, the stored information is erased. 



2.3>6 Overload Protection 

I 

The overload protection cuts off the ouput whenever an excessive level is 
applied to the output. This condition is signalled by the lighting of the red 
LED in the RP OFF key. When the signal responsible for the response of the cut- 
out circuit is removed, the output signal is automatically switched on again. 

The response of the overload protection in remote-control operation causes the 
co mman d SEW (SERVICE REQUEST) to be issued to the controller. 

It should be taken into consideration in programming that the Signal Generator 
SMS only functions as a listener and therefore cannot reply to serial or parallel 
polls. ■ 



2.5.7 IEC-bus • 

The Signal Generator SMS can be remote controlled. The setting instructions are 
then transmitted via an interface which complies with the standards IEC 625-1 
(formerly IEC 66.22), IEEE 488 1975 and DIE IEC 66.22. Data transfer takes place 
over a byte-serial bus system. 

Connection is made at the rear of the instrument using REMOTE CONTROL socket 
28 (Pig. 14). Pig. 3 shows the contact occupancy. 
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DI/O DI/O GND GND GND LOGIC 

6 8 5 8 10 GND 




Pig. 3 Contact occupancy of REMOTE CONTROL socket 

The American national standard 488-1975 specifies a different socket than 
the international IEC standard. The SMS is fitted with the most frequently 
used socket, viz. the one referred to in the 488-1975 standard. Connection 
to equipment fitted with a 25-pole socket according to the IEC standard is 
readily possible with the aid of an adapter. Control functions and data 
transfer are identical. 

The standard interface features three groups of bus lines: 

1. Data bus - 8 lines identified as DI/O 1 to DI/O 8. 

Data transfer is bit-parallel and byte-serial, the characters being 
transferred in the ISO 7-bit or ASCII code. 

DI/O 1 is the least significant bit and DI/O 8 the most significant. 
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2. Control bus of 5 lines 

This is used for the transfer of control functions. 

ATN (attenuation) is active low during the transfer of an address to the 
connected equipment. 

REN (remote enable) is used for switching the instruments to the 
remote-control mode. 

SRQ, (service request). By activating this line, a connected instrument 
can request the intervention of the controller. 

* IFC (interface clear) is activated to bring connected instruments into 
a defined initial condition. 

EOI (end or identify). This signal can be used to identify the end of a 
polls data transmission and is also used for following a service request. 
The SMS does not process this signal. 

3. Handshake bus of 3 lines 

This is used for controlling the data transfer sequence. . 

NRFD (not ready for data). Active low on this line indicates to the 
controller that one of the connected instruments is not ready for data 
transfer. 

DVD (data valid) is activated by the controller shortly after a new data 
byte has been applied to the data bus. 

NDAC (not data accepted) is kept active low by the connected unit until 
it has read in the data present on the data bus. 

In the IEC-bus system, the Signal Generator SMS functions only as a listener, 
meaning that it is capable of accepting and executing data and commands from 
the controller. It cannot provide output of measured values nor reply to 
polls. 

2,3,7. 1 Setting the Address 

Before the signal generator is connected to the IEC bus, a suitable address 
must be set within the unit. 

The coding switch is mounted on the microprocessor board 302.7111. To set 
the address, the upper cover must be taken off after removing the side screws. 
The microprocessor board is fitted at the far right of the rack and can be 
simply pulled out. Figure 4 shows the arrangement of the coding switch. 
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1 ON 



1 



3 4 5 6 




Fig. 4 Arrangement of coding switch 

Table 1 shows the settings required for the various possible addresses. 
'The SMS leaves the factory with the decimal address 28. 



Table 1 



ASCII Character 


' Binary 


Decimal 

Equivalent 


Listen 

Address 


Talk 

Address 


Address 
A5 A4 A3 


Switches 
A2 Al 


(SPACE) 


@ 


0 


0 


0 


0 


0 


0 


i 


A 


0 


0 


0 


0 


1 


1 


VI 


B 


0 


0 


0 


1 


0 


2 


# 


C 


0 


0 


0 


1 


1 


3 


$ 


D 


0 


0 


1 


0 


0 


4 


% 


E 


0 


0 


1 


0 


1 


5 


& 


F 


0 


0 


1 


1 


0 


6 


» 


G 


0 


0 


1 


1 


1 


7 


( 


H 


0 


1 


0 


0 


0 


8 


) 


I 


0 


1 


0 


0 


1 


9 




J 


0 


1 


0 


1 


0 


10 


+ 


K 


0 


1 


0 


1 


1 


11 


, comma 


L 


0 


1 


1 


0 


0 


12 


— 


M 


0 


1 


1 


0 


1 


13 , 




N 


0 


1 


1 


1 


0 


14 


/ 


0 


0 


1 


1 


1 


1 


15 


0 


P 


1 


0 


0 


0 


0 


16 


1 


Q 


1 


0 


0 


0 


1 


17 


2 


R 


1 


0 


0 


1 


0 


18 


3 


s 


1 


0 


0 


1 


1 


19 


4 


T 


1 


0 


1 


0 


0 • 


20 


5 


U 


1 


0 


1 


0 


1 


21 


6 


V 


1 


0 


1 


1 


0 


22 


7 


w 


1 


0 


1 


1 


1 


23 


8 


X 


1 


1 


0 


0 


0 


24 


9 


Y 


1 


1 


0 


0 


1 


25 


• 


z 


1 


1 


0 


1 


0 


26 






4 


1 


0 


1 


1 


27 


< 




1 


1 


1 


0 


0 


28 






1 


1 


1 


0 


1 


29 


> 




1 


1 


1 


1 


0 


30 
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When data are being entered, the limits of the setting ranges of the instru 
ment must be respected. When range limits are exceeded, the OVERFLOW LED 11 
starts to flash. If values are entered with a greater resolution than the 
instrument is capable of setting the values will be rounded to the nearest 
acceptable figure. 

2. 3. 7. 2 Data- transfer Format 

In accordance with the IEC Draft Standard data transfer to the SMS uses the 
format shown in table 2. 

Each setting instruction consists of at least an initial character (header) 
and a final character (delimiter). When setting data are being transferred, 
the value is contained between these two limiting characters. All characters 
are transmitted in ISO 7-bit (ASCII) code. 



Table 2 



Function 


Header 


Data 


Delimiter 


Frequency in MHz 


A 


max. 8 decimal places with 
or without decimal point 


» 

(comma) 


Modulation 








AM m in fo 


B 


max. 3 decimal places with 




FM Af in kHz 


H 


or without decimal point 


t 


UNMOD 


C 


none 


> 


INT 400 Hz 


I 


none 


> 


INT 1 kHz 


J 


none 


t 


EXT 


K 


none 


9 


Level 








in dBm 


S 


max. 3 1/2 digits with or 
without decimal point, 


* 


in dBpV 


R 


with or without negative 
sign 


» 


in pV 


P 


max. 31/2 digits with or 


t 


in mV 


Q 


without decimal point 


i 


Switchover for continuous 
fine variation 


X 


none 


i 

i 


RF OFF 


Y 


0 


9 


RF ON 


Y 


1 


f 


Pause 15 ms 


@ 


none 


» 



H 37333 - 23 





The channel stepping (Af) and store/recall (STO/RCL) key functions cannot be 
remote controlled. These settings are obtained by a new command with other 
setting values. 

2.4 Examples 

The form of the commands differs according to the calculator make. Table 3 
lists examples of commands for setting certain parameters using the most 
popular desk-top calculators. The decimal address of the SMS is 28. 
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Table 



|Sf N 






to 


w 


Ph 


p 




■H 


0 


P 


P 


P 


•H 


O 


rH 


P 




m 


W 




P 


cd 


42 


' Ch 


0 


o 


,P 




-P 


w 




p 


•* 


cd 


X 


0 


*<-f 


a 


P 




O 


>> 


U 


P 


P 




44 


0 


0) 


p 


EH 


o 


tS 


<H 




o 


0 




p 


T~ 




IT\ 


p 


O 


cd 




a 


P 


w 


o 


•H 


+3 


43 


(tf 


EH 


rH 




P 


• 


O 


v-\ 


rH 


CO 


cd 


T— 


o 


p 


Ph 


o 


O 


id 


P 


p 


1 


P 


44 


o 


*0 


o 


0) 










M 


0 


•H 


.P 


W 


-P 


to 




cd 


P 


43 


P 


o 


•H 




> 


o 




p 


U 




0 


'P 


P 


0 


P 


p 


0 


a 


bD 


0 


O 


P 


P 


P 




o 


CO 


o 


a 




CO 


0 




42 


0 




p 


P 


p 


CO 




g 


*10 


a 


P 




•H 


/ — ■> 


P 


t 


cd 


■H — 


P 




0 


P 


Ph 


o 


O 


cd 




P 


P 


P 


0 


O 


£ 


o 



+ 
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Special setting commands 
Level variation: 



The SMS permits the output level to be electronically varied over a range of 
-10 dB without interrupting it by switching over. To make use of this function 
in remote -control operation, the following commands are required: 



First the output level which is to be varied must be set in the usual manner. 
E.g.: "P 24.3," 

A preceding ,r X M in the next command triggers the electronic variation. 

■E.g.: "X, P 24.2," 

Every new command for continuous level variation should be preceded by an X. 
If the output is not preceded by an X, the level is again normally set with 
the aid of the attenuator. 

The variation range of -10 dB must never be exceeded from the first setting 
without X. Otherwise switchover will occur. 

Level programming with the SMS model .04 
(rackmount model without attenuator) 

In the UNMOD. and FM modes, output levels of +3 to +13 dBn can be set. 



In the AM mode, output levels of -3 to +7 dBn can be set. 

The maximum level of the selected mode must be reprogrammed every time the 
UNMOD. or FM mode is changed over to the AM mode or vice versa. The subsequent 
level setting commands must be preceded by an X. 

Examples with the Tektronix Desktop Calculator 4051: 

Changing over from the UNMOD. mode to the AM mode: 

PRINT 28: M S7,B55,X,S-2," (AM 55$, level -2 dBn) 

Other setting commands in the AM mode: 

PRINT 28: n B70,X,S~3," (AM 70$, level -3 dBn) 

PRINT 28: "X,S7," (same AM, level +7 dBn) 

Changing over from the AM mode to the FM mode: 



PRINT @28: "H100,S13,X,Q500," (FM 100 kHz, level 500 mV) 

Other setting commands in the FM mode: 



PRINT ® 28 : "H12.5,X,Q100," 
PRINT ^>28: "X,R115/ 



(FM 12.5 kHz, level 1000 mV) 
(same FM, level 115 dBpV) 
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When switching on the SMS, it is set to the UNMOD. 
the corresponding maximum level: 

PRINT 28: b S12,X,S5/ 

Other setting commands in the UNMOD. mode: 

PRINT @28: "X,S3," 

PRINT (a) 28: "X,Q700," 

Changing over from the AM mode to the UNMOD. mode: 

PRINT (© 28 : b C,S15,X,S12," 

Pause: 

The time required by the SMS for setting the programmed parameters is 
approximately 40 ms. There .is the danger of one of the units used in an 
automatic test system already proceeding to the measurement before the SMS 
has been completely set. To avoid this, an additional pause of 15 ms can be 
called up in the SMS using this command. Thus bus traffic is halted for the 
time it usually takes the SMS to set. 

E.g.: "A 100, 

This pause can be called up several times in a row. 

REMOTE/LOCAL 

When a controller is connected to the SMS, it is automatically set to REMOTE 
(for remote control). This state is maintained even after termination of the 
commands. The LED 12 (Fig. 12) lights and all operating controls on the front 
panel are disabled. To change over to manual setting, first stop the program 
run of the controller. Then press the key LOCAL L5 for local operation of the 
SMS. 

Changeover to LOCAL operation can also be accomplished through the controller . 
To this end, the instruction GTL (GO TO LOCAL) is issued. For resetting to 
REMOTE operation, the instruction REMOTE must be issued. It is automatically 
issued with the next instrument setting instruction. 



mode. First program again 
(UNMOD., level 5 dRn) 

(UNMOD., level 3 dQn) 
(UNMOD., level 700 mV) 

(UNMOD., level -12 dBn) 
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Changeover to LOCAL operation by pressing key L5 can be inhibited by issuing, 
preferably at the beginning of the program run, the non-recurrent instruction 
LLO (LOCAL LOCKOUT) via the IEC bus. 

RESET 

Pressing the power key causes a defined basic setting of the instrument (see 
This basic setting can also be obtained through the controller by 
means of the instruction RESET. 

Table 4 lists examples of the above instructions. 28 is the decimal address 
of the SMS. It corresponds to the full decimal equivalent of 60. 
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Table 









I 



Maintenance 



5-1 Mechanical Maintenance 

The SMS does not require any maintenance. 



3-2 Electrical Maintenance 

Tolerances in this section (if not stated otherwise): 
Voltages: +5$ 

Frequencies; see data sheet 



3.2.1 Measuring Instruments Required 



Ref . No. 


Instrument 


Performance ratings 


R&S type 


See section 


1 


RF counter 


Range 0.4 to 520 MHz 
Resolution 10 Hz 


part of 
FAM 


3- 2.2.2 


2 


Power meter 


Range 0.4 to 520 MHz 
3 to 20 toW 

z = 50 n 

Error < 0.1 dB 


MRS 

100.2433-92 


3- 2. 2. 3 
3- 2.2.4 

3.2.2. io 


3 


Standard 

attenuator 


Range 0.4 to 520 MHz 
0 to 120 dB, Z = 50 0 


DPVP 

214. 8017. 52 


3- 2. 2.5 


* 


Test receiver 


Range 25 to 520 MHz 
Inherent noise 
< -10 dB/pV 


ESU 2 

100. 1143.02 


3- 2.2.5 




Frequency- 

controller 




EZK 

255.0010. . . 




5 


RF wave analyzer 


Range 0.4 to 1100 MHz 
Dynamic range > 70 dB 




3. 2. 2.6 
3-2. 2.7 


6 


AF generator 

_ _ 


Range 50 Hz to 20 kHz 
Output voltage > 1 V 

Zout “ 600 n 

Distortion < 0.2$ 


SRB 

100.4094... 


3- 2. 2.9 
3.2.2.10 
3.2.2.11 
3-2.2.12 

3.2.2.13 

3.2.2.14 
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Ref . No . 


' Instrument 


Performance ratings 


R&S type 


See section 


7 


Demodulator 


RF range 
0.4 to 520 MHz 
AF range 
50 Hz to 20 kHz 
AM: 0 to 90$ 
m: 0 to 125 kHz 
deviation 
Distortion < 0.2$ 


FAM 

334.2015... 


5. 2. 2. 9 

5 . 2 . 2.10 
5 . 2 . 2.11 
5 . 2 . 2.12 
5.2.2,14 . 


8 


1 Distortion meter 

* 


Range 50 Hz to 20 kHz 
Measurement range 
0.1 to 10 $ 


part of 
FAM 


5 . 2 . 2.11 

5.2.2.15 


9 


! AF counter 


Range 0.1 to 2 kHz 
Resolution 1 Hz 






10 


! DC power supply 


V > 5 v 
I > 100 mA 


NGM 

117.7110.. . 

or 

NGR 

100.5084.. . 


5 . 2 . 2.16 

5 . 2 . 2.19 


11 


Deviation meter 

l 


Range 0.4 to 520 MHz , 
Inherent spurious 
deviation < 1.5 Hz 
(CCITT) 


FAM 

334.2015. . • 


5 . 2 . 2.15 


12 


Psophometer 


Min. input voltage 
0.1 V with CCITT 
weighting filter and 
rms -responsive recti- 
fier 


part of 
FAM 


5 . 2 . 2.19 


13 


Precision exten- 
sion cable 


z = 50 0 


SWOB-Z 
lOO. 5598 . 5 O ‘ 


5 . 2 . 2.17 


14 


RF millivoltmeter : 
with 

insertion unit 


Range 1 to 520 MHz 
Sensitivity 100 mV 


URV 

216 . 5612 ... 


5 . 2 . 2 . 7 


15 


Controller 


Interface according 
to IEEE 488 and 
IEC 625.1 


Process 

Controller 

PPC 

343 . 35 IO...: 


5 . 2 . 2.18 


16 


Power signal 
generator 


Frequency range 
25 to 1000 MHz 
Power > 2 W 
Z = 50"^ 


SMLU 

200.1009... 


5.2.2.19 



Table 5 
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3 . 2.2 



Performance Check 



3.2.2. 1 Checking the Functioning of Display and Keyboard 

Check the switch-on state: After switching on the following must be displayed: 

Frequency Modulation Level 

00000000 000 +1000 

None of the signal lamps should light. 

To check the keyboard, make entries according to section 2.3 and observe 
display. 



3. 2. 2. 2 Checking the Frequency Setting and Accuracy 
Settings on the SMS: UNMOD, level approximately 100 mV. 

Test setup: Connect the frequency meter to the RF output of the SMS. 

Test: Set the following frequencies on the SMS and check with the frequency 

counter: 



110 


320.0024 


445.75 


150 


340.0048 


445.775 


280 


340.0049 


445.8 


281 


340.0050 


445.85 


285 


340.0052 


445.95 


293 


aa c.C. 


446.55 


297.9901 


340.0064 


447.35 


309 


340.0080 


448.95 


318.0001 


340.0112 


452.165 


318.0152 


340.0176 


458.6 


340.0304 


445.725 




399.8727 





Permissible relative frequency error: 

1 x 10~^/month + 1 x 10"^/°C (standard reference oscillator) 

1 x 10^/year + 1 x 10"^ (optional reference oscillator) 

in the range 0 to 50 . 

After warmup, the relative frequency error must be the same at all frequencies. 

3. 2. 2. 3 Checking the Error and Frequency Response of the Output Level 

Settings on the SMS: a) UNMOD, level 13 dBn 

b) AM, m = 0, level 5*1 d&n. 

Test setup: Connect power meter to RF output of the SMS. 
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Test: Measure output level between 0.4 and 520 MHz. The permissible frequency 

response (difference between maximum and minimum level) 
is <1.8 dB (0.4 to 8 MHz) ' 

< 0.8 dB (8 to 520 MHz). 

The permissible error of the output level (departure from level setting) 
is < +1.8 dB (0.4 to 8 MHz) 

< +1.3 dB (8 to 520 MHz). 

5. 2.2.4 Checking the Fine Level Adjustment 

Settings on the SMS: UNM0D, level 11.1 dBn, frequency 130 MHz. 

Test setup: Connect the power meter to the RF output of the SMS. 

Test: Reduce level to 1.1 dBm by means of 0.1 -dB key and check the level 

steps on the power meter. The permissible deviation is +0.5 dB at 
• 1.1 dBm. 

If the level has dropped below 1.1 dBm by accident during fine adjustment, 

re-enter level of 11.1 dBn and subsequently reduce by means of the 0.1-dB 

key. 

5. 2. 2. 5 Checking the .RF Attenuator Error 

Settings on the SMS: UNM0B. , level 13 dBn, frequency 131 MHz. 

Test setup: 




Test: Set the attenuator to 112 dB. 

Set test receiver to a frequency of 131 MHz and linear average- 
value indication and select a -10 dB level and 15-kHz bandwidth. 
Then check the level at the following settings: 
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Level SMS (dBm) 


Attenuation DPVP (dB) 


13 


112 


11 


110 


9 


108 


5 


104 


3 


102 


-7 


92 


-27 


72 


-67 


32 


-87 


12 



Table 6 



The permissible level error referred to 13 dBn level setting on the SMS 
is < +0.2 dB. 



3 -2, 2. 6 Checking the Suppression of Non-harmonic Spurious Signals 

Settings on the SMS: UNMOD. , level 3 dB, frequency 0.4 to 520 MHz. 

Test setup: Connect the RF wave analyzer to the RF output of the SMS. 

Test: The suppression of n.on-harmonic spurious signals in the range 0.4 

to 520 MHz is preferably checked at the following frequencies: 



Frequency setting on the SMS 


Frequency of non-harmonic 
spurious signals 


Range 0.4 to 129.999 9 MHz 


{ 380 +fsMS 


129 


251 


Range 110 to 129*9999 


380 -2 f S M3 


Range 75 to 129.999 


1 380 -3 f SMS 1 


319 


40, 340 


320 


80, 300 


439 


80 , 460 


440 


40, 420 



Table 7 

Minimum permissible suppression of non-harmonic spurious waves: 
> 60 dB. 

3. 2. 2. 7 Checking the Suppression of Harmonics 

Settings on the SMS: UNMOD. , level 3 dBn, frequency 0.4 to 520 MHz. 
Test setup: Connect the RF wave analyzer to the RF output of the SMS. 
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Test: Minimum permissible suppression of harmonics in the range 0.4 to 

520 MHz: >30 dB. 



3. 2-2*8 Checking the Internal Modulation Frequencies 

Settings on the SMS: AM INT a) 400 Hz 

b) 1P00 Hz. 

Test setup: Connect the AF counter to the modulation socket on the front 
panel. 

Test: The permissible frequency error is +3#. The output voltage should be 

between 0.95 7 1.05 V* 



3. 2. 2. 9 Checking the Modulation Attenuator 

Settings on the SMS: FM EXT., deviation 100 kHz, level 3 frequency 

460 MHz. 

Test setup: See illustration in section 3.2.2.11. 

Modulation signal 1 kHz, Vary voltage until deviation of 100 kHz 

is measured. 



Test: 



Set the following deviations and check by means of modulation 
meter: 

~ ■> £ , C er it iQ on oh. 6^- kHz- 

Permissible error: +2%. 

NOTE: Select small enough AF bandwidth (e.g. 3 kHz) on the 

demodulator to ensure that no additional error due to noise 
is obtained when measuring small deviations. 



3.2.2.10 Checking the FM Error 

Settings on the SMS: FM, deviation 100 kHz, level 5 dBm, 

150, 250, 460, 500, 920 , 1000 + ' MHz 

Test setup: See illustration in section 3.2.2.11. 

Modulation voltage 1 V +1#. 

Test: Permissible error of the frequency deviation at modulation frequencies 

of 400 Hz and 1000 Hz internal and 1 and 20 kHz external: <+5%. 



If fitted with Option SMS B-2. 
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3.2.2.11 Cheeking the EM Distortion 
Settings on the SMS: .EM, level 3 dBn, 

Test setup: 




1V±1% 



Test: Check the modulation distortion at the following settings: 





Modulation frequency 


Deviation 


Permissible distortion 


150; 520 


400/1000 Hz internal 


75 kHz 


< i % 


■ 


1 kHz external 


75 kHz 


< 1$ 



Table 8 

3.2,2.12 Checking the AM Error 

Settings on the SMS: AM 1 to 90$, level 5.1 dBn 

a) 0.4 MHz, 5 MHz 

b) 350 MHz 

Test setup: See illustration in section 3.2.2.11. 

Test: Check error of the modulation depth at the following frequencies: 



Frequency of the SMS 


Modulation frequency 


a) 0.4/5 MHz 

b) 350 MHz 


j 


0.4/1 kHz internal 
,1 /5 kHz external 
'0.4/1 kHz internal 
l /20 kHz external 



Permissible errors: a) < +8^ Table 9 

b) <+5$ 
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3.2.2.13 Checking the Envelope Distortion 
Settings on the SMS: AM 80$, level 5*1 dBn 

a) 0.4/5 MHz 
•b) 350 MHz 

Test setup: See illustration in section 3.2.2.11. 

Test: Measure the envelope distortion at the following frequencies: 



11 


Frequency of the SMS 


Modulation frequency 


Permissible distortion 


a) 


0.4/5 MHz 


1 kHz internal/ 

external 


<1.5% 


b) 


350 MHz 


1 kHz internal/ 

external 1 


<1.5% 






Table 10 





3.2.2.14 Checking the Phase Modulation 

Settings on the SMS: AM external 0 &, level 3 dBn, frequency 130 MHz. 

Test setup: See illustration in section 3.2.2.11. 

Test: Apply AC voltage of 1.00 V +1* (50 Hz to 3 kHz) to the modulation 

"* — - A 

socket on the rear panel. This must produce a phase modulation of 
5 rad (+5$). This corresponds to a deviation of 5 kHz at a modulation 
frequency of 1.00 kHz. 

3.2.2.15 Checking the Spurious Deviation 

Settings on the SMS: UNMOD. , level 3 dEm, frequencies 129 MHz, 520 MHz. 

Test setup: 




signal 



Test: Measure spurious deviation by means of CCITT weighting filter (0,3 

to 3 kHz) and rms-responsive rectifier. (The inherent spurious deviation 
of the deviation meter used must be < 1.5 Hz) 

Permissible spurious deviation: ^ 4 Hz. 
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3.2.2.16 Checkin# the External ALC 

Settings on the SMS: EM EXT., 0 kHz deviation, level 13 dBm, frequency 

130 MHz. 

Test setup: Connect power meter to the RE output of the SMS. 

Test: Apply DC voltage to give a reduction of the RE level of 6 dB 

The applied DC voltage should be +1.41 V (+5%)* 



3.2.2.17 Checking the VSWR 

Settings on the SMS: AM 0$, level -3 dBn 

Frequency 100 to 520 MHz 



Test setup: 




insertion unit 



Test: Vary the test frequency until a voltage maximum is measured. 

Subsequently vary the frequency (Af = 7.5 MHz at a cable length of 
10 ra) until the adjacent voltage minimum is measured. 



VSWR = 



V 

max 

V . 8 
min 



3.2.2.18 Checking the Interface Functions 



Operate the SMS via a controller, such as Desktop Calculator PPC. 

Program all setting commands given in section 2.3*7 and check 

the correct execution of the commands by the SMS on the front panel displays. 

3.2.2.19 Checking the Response Threshold of the Overload Protection 
Settings on the SMS: UNMOD. , level -27 dBm, frequency 130 MHz. 
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Test setup 1 : Feed a DC voltage of 0 to 6 V to the RF output of the SMS 

(any polarity). 

Test: Increase DC voltage starting from 0 V. At > 1 V, the overload protection 

should respond. If so, the LED of the RF OFF key 1£ lights. 

Test setup 2: Apply frequency between 25 and 1000 MHz to the RF output from 

a power signal generator such as the SMLU, RF power 0 to 2 V/. 

At a cower level +25 <P <+30 dBm the overload protection should 
respond. When this happens,, the LED of the RF OFF Key _19 lights. 
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4. 



Circuit Description 



4.1 Overall Function 

The output frequency of the Signal Generator SMS .is derived by frequency 
synthesis from a 10-MHz reference frequency of crystal stability. The 
central frequency-processing unit is the phase-locked loop of the two 
main oscillators 260 to 380 MHz and 380 to 520 MHz (PC boards Y3 and Y4). 
A reference frequency obtained by frequency addition in the functional 
group "mixer oscillator" (Y7 ) from the signals of the two interpolation 
oscillators (Y7, Y 8 ) is fed to the phase detector of the functional 
group "master oscillators". One of the four fixed frequencies 300, 340, 
420 or 460 MHz is fed to the mixer in the feedback path of the phase- 
locked loop of the main oscillators (Y3). The fixed frequencies are 
obtained by mixing the signals of the two auxiliary oscillators, 80 MHz 
(or 40 MHz) (Y 6 ) and 380 MHz (Y 5 ). 

The frequency of the signal in the feedback path of the phase-locked 
loops of the main oscillators at the phase detector input is given by 

f = K f H ~ f osc^ I M " " 

where f tT is one of the four fixed frequencies and M is the division 
factor of the frequency divider. At synchronization, the frequencies of 
the two signals at the phase detector inputs are equal, i.e. 

f ref = ^ f H ’ f osc^ M * 

Accordingly, 



f 

osc 



f H± M 



f 



ref* 



where f „ is the frequency derived from the interpolation oscillators, 
ref 

The oscillator frequency f is always so adjusted by the phase-locked 

OS c 

loop that this relation is fulfilled. 



By addition of the two interpolation frequencies in the functional group 
"mixer oscillator" (Y7) the signal f rgf with a frequency from 2.0 to 
2.2 MHz is obtained at the output of the board YJ • This signal can be 
varied by varying the P divider in 100-Hz/M steps and the N divider in 
50-kHz/M or 25-kHz/M steps. 
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The 50-k'Hz/M step size applies if M > 19 and the 25-kHz/M step size if 
M < 19. These step sizes are obtained by the 2:1 frequency divider 
connected in cascade with the M divider on Y 6 being switched into circuit 
only for division factors M < 19» The dependency of the step sizes on 
the division factor M is due to a frequency divider with the same division 
factor M as in the phase-locked loop of the main oscillators being 
connected ahead of the interpolation oscillators on the board Y 6. This 
ensures constant 100-Hz and 50-kHz step sizes of the main oscillators 
independent of the division factor. M. 

Variation of the P and the N dividers of the interpolation oscillators 
permits the frequency of the main oscillators to be varied in 100-Hz 
steps over a range of 2 MHz. 

The frequency division factor M is adjustable between 10 and JO. By each 
variation of M by one step the frequency of the main oscillator is 
varied by a constant step size of 2 MHz over a range of 40 MHz. 

The main oscillators are tunable in the frequency ranges f„ +(20 to 60) MHz 

H - 

(fjj = one of the four fixed frequencies J00, 3^0, 420 , 460 MHz) by 
setting the P, N and M frequency dividers accordingly. 



Fig. 5 shows the relation between the four fixed frequencies, the 
division factor M and the frequency of the main oscillators. 




Fig. 5 Relation between the four fixed frequencies, the division 
factor M and the frequency of the main oscillators. 
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From 260 to 520 MHz the output frequency of the SMS is the frequency of 
the main oscillators. The range 130 to 260 MHz is produced on the board 2 
by halving the frequency. The output frequencies from 0.4 to 1J0 MHz are 
obtained by mixing with the ^80-MHz signal on board Y1 . 

The functional group "fixed 80-MHz oscillator" (Y6) represents a phase- 
synchronized frequency modulator. With this type of modulator the limit 
frequency of the phase- locked loop is far below the lowest modulation 
frequency. Thus synchronization is maintained even when the oscillator 
signal is modulated. The reference value for the modulation is produced 
on the board Y10 "modulation control". The modulation of the fixed 
80-MHz oscillator is superimposed on the phase-locked loop of the main 
oscillators by means of the mixer. 

Level control and amplitude modulation are combined in one control loop 
on the boards Y1 and Y2, the modulation signal being superimposed on 
the reference value of the level control. The reference value of the 
level control and the AM modulation signal are produced on the board Y10 
"modulation control" . 

The output attenuator can be mechanically set in steps of 2 dB up to a 
maximum attenuation of 138 dB. The 0.1-dB steps are electronically set 
via the level control. Level control permits a total reduction of the 
RF level by 10 dB in steps of 0.1-dB steps, starting from a maximum 
level of +15 dBm. 

All settings of the SMS are controlled by the microprocessor on board Yll. 
These settings include e.g. the setting of the M, N and P frequency 
dividers, the setting of the modulation and level dividers on board Y10 
for producing the reference values for modulation and level control, 
setting of the output attenuator and switchover of the main oscillators 
260 to 580 MHz and 380 to 520 MHz. 

The microprocessor constantly interrogates the keyboard and the IEC bus. 
From the data entered it calculates the necessary settings and executes 
them. Furthermore the microprocessor controls the readouts. 
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4.2 



Oscillator Y3 



Osz.2 T4 




RF output 
260 to 520 MHz 



RF output RF input * 

20 to 60 MHz 300,340, 

420,460 MHz 



Fig. 6 Block diagram of the oscillator Y3* 

The oscillator unit Y3 contains two varicap- tuned RF oscillators. One 
of the two is always switched on and the other one switched off. The 
frequency range of oscillator 1 is 260 to 3 >80 MHz and that of oscillator 2 
380 to 520 MHz. The two oscillator outputs are taken to the common output 
"RF output 260 to 520 MHz" via switching diodes. 

The signal derived from the oscillator signal by conversion and available 
at the output "RF output 20 to 60 MHz" is taken to a phase detector for 
phase control of the oscillators. The phase detector and the associated 
phase control circuit are mounted on the phase control board. The 
functioning of the phase control is described in section 4.3. 

Both oscillators use a FET as active device. They are of the negative 
impedance type. A varicap- tuned (GL1, GL2 ) inductance (L 3, L6) is 
connected in parallel with the gate terminal. The oscillator performance 
is controlled by the drain current. The optimum operating point is set 
by means of the potentiometers Rl, R2. The oscillator Is inductively 
coupled out via the coils L7» L8. 

The level is boosted by 6 dB in the following amplifier stages (T3, T4), 
which are also used for decoupling. The subsequent lowpass filters 
enhance the suppression of harmonics of the oscillator signal to 40 dB. 
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The oscillators and amplifier stages are switched on and off via the 
transistors T5, T7, which connect the oscillators to the +20- V operating 
voltage. The transistors T5, T7, in turn, are switched by means of a TTL 
signal at the oscillator switchover input 2b. If the input 2b is at low 
level the oscillator 1 is switched on, T7 and the switching diode GL6 
are conducting and T5 and the switching diode GL5 are cut off . If the 
input 2b is at high level the oscillator 2 is switched on, T5 and the 
switching diode GL5 are conducting and T7 and GL6 are cut off. 

The tuning voltage for both oscillators is applied via a common line. 

The signal level at output 4a, b "RF output 260 to 520 MHz 1 ' is between 
-2 dBm and +4 dBm. The suppression of harmonics is approximately 40 dB. 

The integrated broadband amplifier B1 is high- impedance coupled to the 
"RF output 260 to 520 -MHz". The amplifier output signal boosted to 
4 dBm is available at the LO input of the mixer B50. One of the fixed 
frequencies (300, 340, 420 or 460 MHz) is present at the RF input 
of the mixer. The signal level at the "RF input 300, 340, 420, 460 MHz" 
is about -20 dBm. Jt is boosted by 6 dB in the amplifier stage T50. 

Utilizing both conversion sidebands a signal between 20 and 60 MHz is 
obtained at the mixer output. The following lowpass filter with a cutoff 
frequency of 70 MHz removes unwanted mixture products. The level of the 
signal at the RF output 20 to 60 MHz is about 0 dBm. 
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Reference 
>.0 to 2.2 



4.5 Phase Control Loop Y4 




Fig. 7 Block diagram of the phase control loop. 

The phase control board together with the oscillator board forms a 
phase-locked loop holding oscillators 1 and 2 in phase synchronization 
with the reference frequency derived from the two interpolation 
oscillators . 

The oscillator signal is converted down to 20 to 60 MHz in the mixer B1 
in the feedback branch of the control loop. Frequency division by the 
factor M is accomplished in the M divider which is also connected in 
the feedback path. M is adjustable to between 10 and JO. At synchronization 
both input signals at the phase detector BJ are of equal frequency. The 
pulse-shaped output signals of the phase detector are applied to the 
integrator BIO where the control voltage is produced. The tuning voltage 
for the two master oscillators is obtained from the control voltage and 
a fixed DC voltage in the summing amplifier Bll. 

the frequency 
and Tor the 



For the frequency ranges 26b to J20 MHz and 5^0 to 440 MHz 

available at the output of the M divider is (f„ - f ):M 

n OSC 

frequency ranges 320 to 3^0 MHz and 440 to 520 MHz it is 



R 57523 - 50 










Hence when changing the oscillator frequency, in one case the change in 
frequency at the divider output is in the same direction and in the other 
case in the opposite direction. In' order to obtain the correct direction 
for the lock-in of the control loop in both cases the inputs of the 
phase detector E? are reversed by the gate module B 6. 

When the control inputs 10, 12 of B 6 are at low/high levels the input 9 
is connected through to the output 15 and input 4 to output 2. When the 
control inputs 10, 12 are at high/low levels the input 9 is connected 
through to the output 2 and the input 4 to the output 15 • 

The M divider consists of the two programmable counter modules B2 and B5, 
the gate module B51 for decoding the counter outputs and of the latch 
flipflop B4. The counters operate "as down counters, i.e. they coun^ 
from the preset figure M corresponding to the bit pattern present at the 
data inputs D Q to down to zero. The division factor is present at the 
data inputs in binary code, the least significant bits (LSB) being 
allocated to B2 and the most significant bit (MSB), which is 2 , to BJ. 
Every positive edge of the clock signal decrements the counter. When 
the counter E2 has reached the count 0000 the carryover output C OUT 
goes low for one clock period. The carry is carried over to the following 
counter B3 via the input C IN, the counter B5 being decremented by 1 
with each carryover. The condition for counter presetting is decoded from 
the bit pattern present at the counter outputs Qq to 0^ of B2 and B3 
two clock pulses prior to reaching the count 0000. The pulse trains 
thus obtained are shown in Fig. 8, where the divider is preset for the 
division factor 12. 

Ihe control inputs SI are at high level during the count phase. If the 
count 2 is reached the D input of the flipflop B4 goes high. With the 
next clock pulse the flipflop also goes high and, as a result, the 
control inputs SI and the D input go low. The following clock pulse 
sets the counter and supplies a low signal to the flipflop so that the 
control inputs SI again go high and the count cycle is restarted. 
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Fig. 8 Pulse train of the counter outputs to 

Line amplifier B1 connected ahead of the frequency divider amplifies 
and converts the 20-to-60-MHz input signal to ECL level. 



The digital phase detector B7 is an edge- triggered flipflop. Triggering 
is accomplished by the positive edges of the signals at the inputs 6 and 
9. The outputs 3 and 12 supply pulses' the duty cycle of which depends 
on the phase or frequency difference of the two input signals. If the 
frequency of the two input signals differs the integrator voltage 
across C4^ is corrected by means of the output pulses of the phase 
detector until the frequencies of the two input signals at the phase 
detector input are equal. When the frequencies are equal the integrator 
is only pulsed so as to ensure a constant integrator voltage. 

The Schmitt trigger circuits B12I/I1 prevent the control from running 
to the operating limits of the integrator BIO during the lock-in process. 
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The dynamic range of BIO is +6 V. The switch— on thresholds of the Schmitt 
trigger circuits C12I/II are -12 V and +12' V. The switch-off thresholds of 
both Schmitt trigger circuits are 0 V. As soon as the output voltage of 
BIO reaches +12 V or -12 V, the Schmitt trigger B13/H or B12/I causes the 
diode GL4 or GI/5 to conduct. The current through these diodes recharges 
the integrator to 0 V. . 

The resistive dividers R109/R1H to R113 and R109/RH^ to RH7 permit four 
fixed voltages per oscillator to be set. B19 and B20 each contain four 
FET switches. The switching information for the FET switches is obtained, 
in the decoder Bl8 from the control signals A, B, C. The oscillator 
tuning voltage is produced by adding the fixed voltage and the control 
voltage of the integrator BIO in Bll. 

In order to keep the gain of the control loop constant, the control voltage 
gain is changed over. By switching over the resistors 1^» 1^5 - 

depending on the setting of the M divider - the gain variation of the 
frequency divider in the feedback path of the control loop is compensated 
for. By switching over the resistors R94 to R98 - depending on the 
control signals A, B, C - the variation of the tuning sensitivity of the 
oscillators is compensated for. 

4,4 100-Hz Interpolation Oscillator Y8 



B6 B5 B1 25... 33,7MHz T2.T3 B2,B3,B4 




P divider 
1000 to 3498 



Fig. 9 Block diagram of the interpolation oscillator. 
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The 100-Hz interpolation oscillator unit comprises a phase-locked loop 
with the programmable frequency divider P in its feedback path* The fre- 
quency at the output can be varied between 100 and 135 kHz with a frequency 
step size of 1 kHz/M by variation of the division factor P. M equals the 
division factor of the frequency divider of the phase control loop Y4. The 
digital phase detector B5 is a slope-triggered flipflop with three-state 
output* Triggering is accomplished by the positive slopes of the signals 
at the signal input 14 and at the reference input 3. Output 13 supplies 
pulses with a voltage level (low or high) and duty cycle dependent on 
the phase and frequency difference between the input signals. If the 
frequencies of the two input signals differ the integrator voltage across 
Cl is corrected by means of the output pulses of the phase detector 
until both signals at the phase detector have the same frequency. As soon 
as this is the case Cl is only charged to the extent necessary to keep 
the integrator voltage constant. The oscillator is tunable through the 
range from 25 MHz to 33.7 MHz with the aid of the triple varicap GL3. 

The P divider consists of three programmable counter modules B7, B8, B9 
and the latch flipflop BIO. B7, B8 and B9 are connected in cascade, 
operating as an asynchronous down counter. The division factor is 
present in binary code at the 12 data inputs, the LSB being present 
at B9 and the MSB at B7. The borrow outputs of the counters B7 and B8 
supply a negative pulse with a pulse duration corresponding to the 
input pulse at the count down inputs as soon as the counters have 
reached the count 0000. 

The borrow outputs of B7, B8 and the counter output of B9 are combined 
via an OR circuit. In this way the condition for presetting the counters 
is decoded. As soon as the borrow outputs of B7, and the output of 

B9 go low the flipflop BIO is cleared via the preset input. At the 
count 3 the counter output Q, of B9 goes low. With the next clock pulse 
the low signal is transferred to the flipflop B10I. 

At the count 1 the Q and Q, outputs of B10/II go low and high, 
respectively. A low signal is supplied to the load inputs of the counter 
modules, resetting the counters. The high signal present at the Q output 
of BlO/lI, B10/I is reset via the preset input. After the load inputs 
have gone high again the new count cycle starts. 
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The data inputs of the counter modules are set by the I/O expander Bll. The 
setting data are read in at the input port P2, transferred to the output 
ports P4 to P7 and stored. The control signals E, F, G and H, the functions 
of which are listed in the Tables 11 and 12, are present at the output 
port P4. 



Control signal 


HIGH 


LOW 




E 


Lowpass filter 260 MHz 


Lowpass filter 190 MHz 


Y2 


F 


Mixer on 


Mixer off 


Y1 


G 


Doubler on 


Doubler off 




H 


AM slow Y10 







Table 11 



1 


0.4 to 
5 MHz 


5 to 
1-50 MHz 


130 to 
190 MHz 


190 to 
260 MHz 


260 to 
520 MHz 


520 to 
1040 MHz 




L 


L 


L 


H 


L 


L 


F 


H 


H 


L 


L 


L 


L 


G 


L 


L 


L 


L 


L 


H 


H 


H 


L 


L 


L 


L 


L 



Table 12 



4.5 50-kHz Interpolation Oscillator Y7 

The output signal of the 100-Hz interpolation oscillator board Y 8 is 
applied to the input ST7.Ha, b. The frequency 500/M (kHz) for M > 19 or 
250/M (kHz) for M < 19 is applied to the input ST7.4a, b, M being the 
division factor of the frequency divider of Y4. The programmable 
divider N is connected in the feedback path of the phase-locked loop of 
the 50-kHz interpolation oscillator. The division factor N permits the 
frequency of the 50-kHz interpolation oscillator to be varied in steps 
of 500/M (kHz) or 250/M (kHz). 
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The frequencies of the 100-Hz interpolation oscillator (Y8) and of the 
50-kHz interpolation oscillator (Y7) are added in the phase-locked loop 
of the mixer oscillator'. The sum frequency equals the frequency of the 
mixer oscillator. 



B 8 



Mixer 

B9 i oscillator 



B11 




Output 
2 to 2.2 MHz 
ST 7 19a, b 



Fig. iO Block diagram of the pO-kHz interpolation oscillator Y7. 

The digital phase detectors B2 and B8 are edge-triggered flipflops with 
three-stage outputs. Triggering is accomplished by means of the positive 
edges of the signals at the signal input 14 and .at the reference input 3* 
Output 15 supplies pulses with a voltage level (low or high) and duty 
cycle dependent on the phase or frequency difference of the input signals. 
If the frequencies of the two input signals differ the integrator 
voltage at Cl or Cll is corrected by means of the output pulses of the 
phase detector until the two signals at the phase detector have the same 
frequency. As soon as this is the case the integrator capacitors are 
recharged only to the extent necessary to keep the integrator voltage 
constant. Hie integrator voltages serve as oscillator tuning voltages. 



The Schmitt trigger circuit BIO prevents the control from running to 
the lower operating limit of the integrator B9 during the lock-in process. 
As soon as the tuning voltage drops below the response threshold of the 
Schmitt trigger circuit (4 V) the integrator is recharged to the maximum 
tuning voltage (25 V) via the diode GL10. 
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The divider N consists of three programmable counters B4, B5 and B 6 
connected in cascade and the latch flipflop B3. The counters operate as 
down counters. The division factor is present in binary code at the 
12 data inputs, the LSB being present at B 6 and the MSB at B4. At the 
count 0000 the borrow outputs of B4 and B5 supply a negative pulse which 
has the same pulse width as the input pulses at the count down inputs. 

The borrow outputs of B4, B5 end the counter outputs Q^, and of B 6 
are combined via an OR circuit. In this way the condition for presetting 
the counters is decoded. 

At the count 0 of B4 and B5 and at count 2 of B 6 the D input of the flip- 
flop B3 goes low. With the next positive clock edge the low signal is 
transferred to the flipflop. While a low signal is present at the load 
inputs the counters are reset. With the next positive clock edge the 
high signal of the Q output fed back to the D input is transferred to 
the flipflop. The next positive clock edge starts the countdown from 
the new counter state. 

The data inputs of the counters are set by the I/O expander B13. The 
setting data are read in at the input port P2, transferred to the 
outputs ports P4, ?7 and stored. 

The control signals A, B, C, D (A, B: range identification, C: oscillator 
switching, 'D: divider switching) are present at the output port P4. 



A 


B 


C 


Frequency range (MHz ) 


Oscillator Y3 


L 


L 


L 


260 to 280 


260 to 38 O MHz 


H 


L 


L 


280 to 320 


260 to 380 MHz 


L 


H 


L 


320 to 360 


260 to 38 O MHz 


H 


H 


L 


360 to 38 O 


260 to 380 MHz 


L 


L 


H 


380 to 400 


38 O to 520 MHz 


H 


L 


H 


400 to 


440 


380 to 520 MHz 


L 


H 


H 


440 to 


480 


38 O to 520 MHz 


H 


H 


H 


480 to 


520 


38 O to 520 MHz 




0.4 


to 


130 MHz 


130 to 260 MHz 


260 to 1040 MHz 


D 




I 




H 




L 










Divider on Y2 





R 37332 - 57 





4.6 Converter Y5 

(See circuit diagram 302.6015 S) 

A 380-MHz signal (ST5.19ab) and a conversion frequency 300, 3^0, 420 or 
460 MHz (BU14) are produced on the converter board Y5« The 38 0- MHz signal 
is used on the circuit board Y1 as beat signal for conversion of the range 
380.4 to 510 MHz to the output frequency range 0.4 to 130 MHz. From the 
conversion frequency the IF for the phase control is obtained on the 
PC board Y4 by mixing it with the signal of the main oscillator. 

The 380 -MHz signal is produced by an oscillator, the output signal of which 
is reduced to 1 MHz by 380:1 frequency division and which is synchronized 
with the 1-MHz reference frequency available at ST5.15a by means of a 
phase comparison circuit. The four conversion frequencies are obtained 
by mixing the 380 -MHz signal with the reference frequency of 40 or 
80 MHz applied to ST5.11a,b using the upper or the lower sideband. 

The 380 -MHz oscillator is based on the FEF T1 . The elements of the tuned 
circuit are L3-C3-C4-C7 to CIO and the tuning diode GL1. The oscillator 
voltage is inductively coupled out by means of L 3 and boosted by about 
10 dB in a two-stage amplifier (T2 to T3). A resistive branching net- 
work (R13 to Rl 6 ) is connected between the first and the second 
amplifier stages, via which the 380-MHz signal is coupled out 
(ST5.19a,b). Likewise a branching network (R23 to R31 ) is .connected to 
the output of the second amplifier stage, via which the signal passes 
to a 10:1 ECL divider (Bl). The 38 -MHz output signal of this divider 
is converted to TTL level in a level converter (T5-T6), Subsequently, 
the frequency is again divided, first in a 2:1 divider (B2/II) and then 
in a programmable divider circuit (B3 to B4) with fixed division ratio 
19:1. The output signal of the divider - after division from 380 MHz to 
1 MHz - is taken to a phase discriminator (B5)> at whose reference input 
the 1-MHz signal from ST5.15a is present. The pulses delivered by this 
phase discriminator following phase comparison are integrated into a 
DC voltage by means of a differential integrator (B 6 ) which, after 
removal of the reference frequency by means of a lowpass filter (R46-R47- 
C49), is supplied to the varicap GL1 as tuning voltage. Tuning voltage 
control ensures that the two 1-MHz signals at the phase discriminator are 
always in phase.. The operating point of the tuning voltage can be adjusted 
by means of the trimmer C9- 
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The conversion frequency is obtained by coupling out the 3^0 -MHz signal at 
the second output of the branching network R22 to R26, boosting it in an 
integrated RF amplifier (BIO) to about 5 dBm and applying it to the 
mixer Bll as mixer signal, where it is mixed with the 40- or 80-MHz 
reference signal present at ST5.Ha,b. As a result the frequencies 
^40 MHz and 420 MHz or 300 MHz and 460 MHz are obtained. Since the 
conversion frequency must be of high spectral purity (suppression of non- 
harmonic spurious signals > 70 dB) it is always necessary to suppress 
one of the sideband frequencies developing during mixing. This is 
accomplished by means of four two- circuit bandpass filters tuned to 
^00 MHz (L26-L27), 340 MHz (L20-L21 ), 420 MHz (L24-L25) and 460 MHz 
(L22 to I 23). Switching diodes (GL10 to CJL27 ) connected to the inputs 
and outputs of the filters always switch one filter on while the 
remaining three remain cut off. The switching states are controlled by 
the signals present at ST5*13b and 15b with the aid of the switching 
stage comprising B12 and T 8 to Til. 

4.7 Reference Board Y 6 

(See circuit diagram 302.6215 S) 

The reference signals for the interpolation oscillators of the circuit 
boards Y7 and Y 8 and for the fixed 80-MHz and 380 -MHz oscillators of the 
circuit boards Y5 and Y 6 required for frequency synthesis are produced 
on the reference board Y 6 . 

All signals are derived from the frequency of a 10-MHz oscillator. The 
1-MHz signal is obtained by 10:1 frequency division. The 80-MHz signal is 
produced by an oscillator whose frequency is divided down from 80 MHz 
to 10 kHz and synchronized with the crystal frequency which is also 
divided down to 10 kHz. Changeover to 40 MHz is accomplished by 2:1 
frequency division. The reference signals for the circuit boards YJ and 
Y8 are obtained by frequency division of the 1-MHz signal by means of a 
divider programmable to between 10:1 and 30 : 1 . 

The 10-MHz crystal oscillator comprises the transistor T10 and the 
crystal Q1 as selective feedback element between collector and emitter. 

C62 permits the oscillator frequency to be slightly varied. The frequency 
is coupled out via a capacitive divider (C60-C61). By inserting BR1 to 
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BR 5 accordingly a temperature- compensated crystal oscillator (option) 
can be connected and the internal reference brought out or an external 
reference frequency fed to contact 4-ab. 

The crystal oscillator is followed by a buffer amplifier (T6 to T8) and a 
10: 1 divider (Bll). The 1-MHz signal of this divider is brought out at 
ST6.19a-b and at the same time applied to a 100:1 divider (B10/I and II ) 
via a decoupler (T5), The 10-kHz output signal of the 100:1 divider is 
the reference frequency for the phase discriminator (B12) of the phase- 
locked loop of the 80-MHz oscillator. 



The 80-MHz oscillator includes the FET T1 and the tuning elements 
GL1-GL2 (varicaps). The tuning voltage of the phase-locked loop is 
applied to GL1 which synchronizes the oscillator with 80 MHz- Frequency 
modulation is accomplished via GL2. The oscillator voltage is coupled 
out via C9 and boosted 'to TTL level via the amplifier T2, T3» The signal 
then passes through a frequency divider chain (B5I 2:1, B5II 2:1, 

B6 10:1, B7 2:1, E8 100:1) and after division from 80 MHz to 10 kHz is 
applied to the phase discriminator B3 for comparison. The tuning 
criterion (MPl) obtained by integration (integrator B13) of the pulses 
produced in the discriminator is such that comparison signal and 
reference signal at the phase discriminator are in the same phase. 



Either 40 MHz or 80 MHz are required as reference at the output STl/llab 

depending on the frequency of the output signal of the set. The reference 

signal is either derived from the transistor Tj5 (80 MHz ) or from the first 

frequency divider stage B^l (40 MHz), Switchover is effected by means of 

the gates Bj/ll and B4/IV and the switching diodes GL5 and GL6. In a 

lowpass filter for 40 MHz (L10 to L1>C22 to C24) and a lowpass filter 

for 80 MHz (L5 to L8-C18 to C20).the TTL signals are converted into sinewave 
signals. 

The frequency modulation is produced in the 80 MHz oscillator by means 
of the reactance diode GL2. To prevent the modulation from being 
eliminated by the phase control the phase-locked loop has been slowed 
down by means of an RC section (R24-C12). The modulation voltage passes 
from ST6.13b via a switchable resistive divider to the reactance diode 
GL2, The frequency deviation of the oscillator is doubled by this 
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divider if the reference frequency is 40 MHz as this passes through a 
2:1 divider which also halves the frequency deviation. The deviation 
sensitivity is set by means of R9 (for 80 MHz) and by means of R12 
(for 40 MHz). For setting the operating point of the oscillator R7 is 

used. 

The deviation switch and the 40/80-MHz switch are controlled by logic 
combination of the switching signals at ST6.66 and .68 with the gates B1 
and the amplifier B2. 

The reference signal for the circuit board Y8 (ST6.66) is obtained by 
frequency division of the 1-MHz signal by means of a 2:1 divider (Bl4/l) 
and the M divider connected in cascade. This divider consists of the 
ICs Bl4 to Bl6. The input signal is derived from the collector of T5* The 
division ratio is adjustable to between 10 and 30 via the inputs ST6.1>, 
.15ab, .17ab with a binary signal. The output frequency thus obtained 
lies between 16.66 and 50 kHz. 

From the reference signal for the circuit board Y8 the reference signal 
for the circuit board Y7 is produced (ST6.8a). It remains unchanged if 
the M divider setting > 19- If the M divider setting lies between 10 and 
19, 2:1 frequency division will take place. For this purpose a 2:i fre- 
quency divider is provided (B17), which is switched on or off depending 
on the binary triggering by a logic circuit (Bl8). 



4.8 Divider Y2 

(See circuit diagram 302.5419 S) 

The divider board Y2 is connected into the RF signal path between ,the 
main oscillator (Y3) and the output stage (Yl). It comprises an RF 
switch, a 2:1 frequency divider and the amplitude modulator. 

For output frequencies from 260 to 520 MHz the signal of the main 
oscillator passes directly via the RF switch to the amplitude 
modulator and on to the output stage Yl. For output frequencies 130 to 
260 MHz the main oscillator also operates in the range 260 to 520 MHz, 
but its output signal is in this case taken to the modulator via the 
2 : 1 frequency divider and then on to the output stage Yl . 
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Either the switching diodes GL1-GL^-GL6-GL55 (without divider) or the 
switching diodes GL10-GL2-GL4-GL56 (with divider) of the RF switch 
conduct, the other group is cut off. The RF switch is controlled via 
B 5/1 and the switching stage T70-T71 . The divider B1 is controlled 
together with the RF switch. Its supply voltage is only switched on by 
means of T72 if the frequency is divided. 

The input signal of the divider is applied via GL10 and Rll. The 
attenuator pad RIO to R12 match-terminates the main oscillator since 
input 1 of the divider exhibits a high impedance. R13 influences the 
response threshold and consequently the input sensitivity (to a minor 
degree). The divided-down output signal (contact 6 B1 ) is boosted by 
about 15 dB by means of an integrated RF amplifier (B2). Since this signal 
is almost rectangular an efficient suppression of harmonics is effected 
by means of the two cascaded lowpass filters. The upper lowpass filter 
as shown in the circuit diagram is effective in the range 130 to 190 MHz 
4nd the lower one in the range from 190 to 260 MHz. The lowpass filters 
are switched on and off by means of the switching diodes CIL20-GL21 and 
GL40 to GL42, respectively. The switching diodes are driven from 
B3/III. 

The RF signal passes then to the amplitude modulator, which constitutes 
the control element for level control and amplitude modulation. The two 
integrated circuits B4 and B5 each contain three PIN diodes in 
rr- connection. The necessary attenuation is set by the control voltage 
which is produced in the output stage and passes via ST2.17b to 
the divider. The inherent attenuation of the modulator is about 8 dB. 
Prior to reaching the output stage Y1 via ST2.19ab the RF signal is 
boosted by about 15 dB In the broadband amplifier B 6. 



4.9 Output Stage Y1 

(See circuit diagram 302.5219 S) 

On the output stage board the RF signal arriving from the divider 
Y2 is boosted to the maximum level of 13 dBm available at the output 
of the set. 
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The signal passes via an RF switch directly to the final amplifier in the 
frequency range lj50 to 520 MHz. The output frequency range 0.4 to 130 MHz 
is obtained by mixing the range 3&0A to 510 MHz with a signal of MHz. 

The RF detector for level measurement is provided at the output of the 
final amplifier. The rectified voltage is compared with a reference 
quantity in the control amplifier and the voltage obtained is the control 
voltage required for control of the amplitude modulator. 

The RF switch consists of the switching diodes GL2 to GL 6 for the direct 
path and GL1-GL8-GL9 for signal flow via the mixer. 

The input signal is applied to the mixer (B1 ) via a lowpass filter 
(C2 to C7-L1-L2) and an attenuator pad (R1 to R3) connected in series. 

The balanced mixer is of printed circuit design. The frequency separation 
of the input signal and the output signal present at the same contact ( 3 ) 
is accomplished by means of a filter (C 8 to C14-L5-L5). The mixer signal 
( 38 O MHz) is applied via EU12 and is boosted to about 14 dBm in a tuned 
amplifier. The trimmer, C91 permits maximum suppression of non-harmonic 
spurious signals in the conversion range to be adjusted. The output signal 
of the mixer is taken to a two-stage amplifier (T1-T2) where it is boosted 
to about 0 dBm. The following lowpass filter with a cutoff frequency of 
140 MHz is used for suppression of the mixer signal and of the non- 
harmonic spurious signals whose frequencies are above 140 MHz. 

The RF switch and the l^O-MHz amplifier are controlled from the switching 
stage B2/I-T5-T6. The amplifier is only connected to the operating voltage 
during the mixing process. ’ 

Subsequently, the RF signal passes to the two-stage final amplifier where 
it is again boosted by about 17 dB. On account of the required harmonic 
suppression (> 30 dB) the power dissipation is so high in both stages 
that additional cooling must be provided. This is mainly obtained through 
the upper PC board cover. For this reason, the stage mast not be operated 
without the cover over a longer period of time. Rj56 and R51 permit the 
collector currents to be adjusted such as to ensure satisfactory harmonic 
suppression. 
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The detector diode GL12 connected ahead of the resistor R71 s which .acts as 
signal generator output impedance, is used for measuring the output level. 
The resulting rectified voltage is applied to the positive input of the 
control amplifier B5- By comparison with the control quantity applied to 
the negative input via R 96 a control voltage is obtained (STl.l^b) which 
so adjusts the attenuation in the amplitude modulator that the rectified 
voltage and the control quantity are equal, i.e. the level ahead of the 
network R71-R73-C72 acting as output impedance is thus kept constant. 

The signal generator thus functions as a source with 50 0 internal 
impedance. 

Moreover, the detector circuit compensates for the frequency response 
caused by the RF attenuator and the connecting cables between the output 
of the final amplifier and the output of the set. L22-R60-R61 are 
effective between 0.4 and 20 MHz and R7 j 5“072 between 20 and 150 MHz. The 
compensation in the range 200 to 500 MHz is adjustable by means of C64. 

I 

The value of the charging capacitor C66 permits the rectified voltage to 
follow an amplitude modulation up to about 25 kHz. At carrier frequencies 
below 5 MHz the capacitance of the charging capacitor is increased by 
connecting C 67 in parallel with the switching diode GL13. In this range 
AM is, therefore, only possible up to 5 kHz* A switchable RC section for 
suppression of the carrier (R70-R72-C69-C70) is connected between the 
detector and the control amplifier. It prevents the residual carrier 
still existing after peak rectification from being fed back to the 
modulator which would give rise to distortions of the RF signal. 

The control amplifier is fed back through a switchable RC section 
(R92-R95-C74-C76) which determines the loop gain and ensures a stable 
control effect. 

Charging capacitor, carrier suppression and loop gain are together 
switched over and controlled via the line "AM slow” (ST1.6b). The 
control voltage passes from the output of the control amplifier B5 via 
T 8 and STl.lJb to the modulator on the circuit board Y2. 

The control quantity for the level .control is fed in at 3T1.2b via the 
amplifier B 6 , The diode GL18 compensates for the temperature effect of the 
detector diode. Potentiometer R101 permits adjustment of an offset which 
linearizes the slightly bent characteristic curve of the detector diode 
at low RF levels. 
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4.10 Modulation Control Y10 

(See circuit diagram 302. 7011 S) 



4.10.1 Signal Flow 

The signals for frequency modulation via the reactance diode (ST10.4b) and- 
the control quantity for the level control (STIO.lla) are produced on the 
modulation control board Y10. 

The modulation signal is either produced in the internal modulation 
generator or is externally applied to the modulation input 1 (ST10.19b) 
and passes to the input switch (B3/I and II) of the modulation attenuator 
where it is so attenuated by means of an attenuator with binary stepping 
as to obtain the desired modulation depth or frequency deviation. The 
output signal of the modulation attenuator is available at the same time 
at the level attenuator and deviation switch whose input switches are 
driven according to the type of modulation (B80/IV for AM and Bj. 4/11 for 
FM). 

External level control (ALC) or dual modulation is possible through the 
modulation input 3 (STlO.lbb) which is connected to the modulation socket 
on the rear panel. The two outputs of the ALC amplifier drive the level 
attenuator and the deviation switch. In FM operation the switch B80/III 
is switched on connecting the ALC amplifier to the level attenuator. 

The RF level can be varied by about 40 dB by means of the DC voltage of 
between 0 and 2.8 V applied to the rear- panel modulation socket. In AM 
operation switch B14/III is in the on position and the ALC amplifier 
connected to the deviation switch. In this mode of operation ^M (phase 
modulation) or FM is possible via the modulation socket on the rear panel 
in addition to AM depending on the position of BR1 at the input of the 
deviation switch. 

4.10.2 Circuit Description of the Individual Subassemblies 

The modulation generator is a Wien-Robinson-bridge oscillator (C1-C2-R1 
to R6). The oscillator frequency is switched over between 400 and 1000 Hz 
by means of the switching transistors T2-T3, which are driven from Tl. 
Frequency adjustment is accomplished by means of R1 (1000 Hz) and 
R2 (400 Hz). Gain control takes place in the feedback path of the oscillator 
amplifier Bl/I by means of a FET (T4) which acts as a variable resistor 
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whose resistance depends on the DC control voltage present at the gate. 

The IX control voltage is produced in a control amplifier (Bl/ll) by- 
rectification (GL3-GL4) of the oscillator signal. The control voltage is 
adjusted such that the rectified oscillator signal is equal to the control 
quantity present at the positive input of the level amplifier. The 
temperature effect of the rectifier diode GLJ is compensated for by means 
of the diode GL2. The oscillator level is adjustable by means of RI5. To 
minimize the distortions of the oscillator signal the FET T4 is fed back 
via C3 and R21. Moreover, the oscillator balance is set with Rll so that 
safe oscillation is just ensured. 

The modulation attenuator contains an electronic switch (B5/I-B5/II) at 
its input which permits switching between internal and external modulation 
sources. With internal modulation the modulation signal is also available 
at the socket on the front panel via the switch B3/III and. the 
amplifier B4/II. The binary-stepping attenuator consists of two parallel 
branches which are brought together in a summing amplifier (B7/H). In the 
one branch the modulation values 0.5, 1, 2, 4 and 8$ and kHz deviation, 
respectively, can be set and in the other branch the values 16, J>2 and 64. 
The summing amplifier is followed by a level attenuator (B8/I to II-B7/II) 
with switch-selected division ratios of 1:1 and 10:1. If the modulation 
values are < 10 the division ratio 10:1 is selected and the 10- fold 
modulation value is set on the binary- stepping attenuator. This permits 
setting of modulation values from 0 to 9.95 in steps of 0.05. 

The level attenuator produces the control quantity for the RF level 
control and the amplitude modulation. The DC voltage corresponding to the 
RF level is applied to the positive input of the amplifier B9/I. Level 
switching between CW and AM is accomplished by means of the switches 
B80/I and B80/II. The AC voltage corresponding to the modulation is 
applied to the negative input of B9/I via the switch B80/IV. ALC is 
possible via the switch B80/III. As a result a DC voltage develops at the 
output of the amplifier B9/I on which an AC voltage is superimposed in 
AM operation. This signal passes through a network of seven binary- 
stepping attenuator fads. Electronic switching permits settings between 
0 dB and 0.1, 0.2, 0.4, 0.8, 1.6, 3*2 or 6.4 dB. By appropriate 
combination the RF output level can be attenuated by between 0 and 12.7 dB 
in steps of 0.1 dB. The actual transfer constant of each attenuator pad 
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is 0.5^/dB less than its nominal value. This partly compensates the slight 
bend of the detector diode characteristic curve occurring at low levels. 
The RF output level is set by means of R76 (in CW operation) and R71 (in 
FM operation). For setting the modulation depth R79 is used. 

The deviation switch also contains an electronic switch at the input 
(B14/I an d B14/ 11 ) which permits selection of the internal or external 
modulation source. When the set is driven via the modulation socket on 
the rear panel, PM or FM can be selected by connecting the link BR1 
(plug-in type) accordingly. For PM , the value of the coupling capacitor' 
is reduced to give a modulation frequency response rising by 6 dB/octave 
up to 20 kHz. 

In certain frequency ranges the frequency-modulated RF signal passes 
through a 2:1 frequency divider and in other ranges (if fitted with the 
Option Frequency Range Extension) through a doubler. In this way, the 
I frequency deviation is either halved or doubled. To avoid, however, that 
the deviation of the output signal of the set is affected by these 
internal operational states the gain is switched over correspondingly 
in the deviation switch. The gain of the stage B16/I is unity when the . 
signal frequency is halved, 0*25 when it is doubled, and is otherwise 
0.5. Furthermore, the RF signal passes through a mixer, the upper or 
the lower sideband being utilized depending on the frequency range. To 
make sure that the instantaneous frequency rises with the rising 
modulation voltage the phase of the modulation voltage is shifted by 0 
or l80° depending on the sideband. This takes place in the amplifier 
B16/II which operates in the non-inverting mode (B15/I closed) or in 
the inverting mode (B15/HI and B15/IV closed). 

The control signals supplied by the microprocessor are combined by means 
of a logic circuit so that the electronic switches are switched on or off 
depending on the selected operating modes. In CW operation, the switches 
at the input of the modulation attenuator (B5/I and B^/Il) and of the 
level attenuator (E80/III and B80/IV) and at the output of the deviation 
switch (B15/II and B15/III) are open to provide for the maximum possible 
crosstalk attenuation between any modulation signal present and the AM 
and FM output. 
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The switches of the attenuator pads of the level and modulation attenuators 
are driven from a port expander (B25)» The control signals from the micro- 
processor are successively applied to the inputs of this device and 
distributed to its outputs 1 to 5 and 13 to 23 where they are stored 
until new data arrives from the microprocessor. 



4.11 Microprocessor Yll 

(See circuit diagram 302.7111 S) 

The circuit board Yll comprises the microprocessor and the IEC-bus Inter- 
face. The microprocessor consists of modules of the MCS-48 family. B1 is 
a single chip microprocessor 8049 with 2K ROM program storage. B2 (8355) 
is a 2K ROM with two 8 bit I/O ports. More modules of the MCS-48 family 
are on other boards. One I/O expander 8243 is on each of the boards Y7, 

Y8 and Y10. The keyboard/display interface 8279 is on the keyboard/display 
pnit. 

The clock frequency for the 8049 is generated by an internal oscillator. 
The crystal Q1 is used as reference. Addressing of and data transfer 
to/from the ROM B2, the keyboard/display interface 8279 and the IEC bus 
is effected via the 8-bit bus DBO to DB7* 

To address the 2K program storage locations in B2 the bits 8 to 11 of the 
address are output by means of the port outputs P20 to P24. 

The data transfer to/from the keyboard/display interface 8279 is 
controlled by the control lines WR, RD, CS, CD (BU27, 9, 10, 11, 12). 
Access to the program stores in E2 and the data output at the ports of 
E2. are controlled by the control lines RD, WR, ALE, PSEN (8049). 

For data output at the expander ports 8243 of the boards 8, 7» 10, 
addresses and data are output via the four port outputs P20 to P23 of the 
microprocessor 8049. The data transfer to/from the I/O expanders 8243 
is controlled by the signals CS 8243 8, 7» 10 (ST11 19a, l8a, 17a) and 
by the PROG output of the pP 8049* 
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The signals I, J, K-, M, L, N at the port outputs P10 to PI 5 of the pP 8049 
have the following meaning: 





High 


Low 


I 


AM 


On 


Off 




J 


FM 


On 


Off 




K 


Modulation 


Internal 


External 




L 


Modulation 


1000 Hz 


400 Hz 




M 


Deviation, mod. depth 


< 10 kHz, {%) 


> 10 kHz, {%) 




N 




RF off 


RF on 





Table 14 



The binary coded setting of the M divider is output at the port PA of B2. 

At port PB the BCD-coded setting of the attenuator is output. 

By an INTERRUPT command the pP 8049 is instructed to read- in data via the 
bus. The INTERRUPT command is issued from the keyboard/display interface 
8279 on the board Y14 when data is entered from the keyboard, the data 
being called up from the FIFO RAM of the 8279. With remote control via 
the IEC bus the INTERRUPT command is issued by the IEC-bus interface 
B17 on the microprocessor board. The two INTERRUPT commands are combined 
at the input INT of the 8049 by the NAND gates BIO and B9/III-IV. 

4.12 Keyboard/Display Unit Yl4 

(See circuit diagram 302.7911 S) 

The module 8279 (H35) acts as interface between the microprocessor and the 
display or keyboard. The display information is written into the display RAM 
of the 8279. The content of the RAM is periodically output to the 
multiplexed displays under the automatic control of the 8279. 

SLO to SL3 are the four binary coded control outputs which periodically 
switch over the display digits. In synchronism with the control outputs 
SLO to SL4 the data for the display digits are output via the data 
outputs AO to A3 and BO to B3. 
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By decoding the four control outputs SLO to SL3 by means of B 36 a periodic 
pulse - the scanning pulse for scanning the keys - is obtained * At the 
push of a key the scanning pulse is connected through to one of the return 
lines KLO to 7. The information on which of the eight return lines the key 
has made contact is stored in the 8279 as well as the information about 
the state of the SL outputs. The two pieces of information make up the 
position code of the key. At the push of a key the microprocessor is 
instructed by an INTERRUPT command to call up the position code of the 
key stored in the 8279* 

For each push of a key the 8279 issues only one INTERRUPT command. On 
continuous depression of the variation keys a periodic control pulse 
is produced by the counter modules B21 , 22, which periodically interrupts 
the through- connection of the outputs B36 to the return line inputs RLO 
to RL7 and simulates repeated operation of the key concerned. 

[The positive control pulse at output 1 of the gate B23/I is produced 
whenever the counter modules B21-22 have reached their final count. Prior 
to pushing one of the step keys Cl is charged. B20, B21, BP.2 are preset 
via the SET, PRESET and RESET inputs as follows. The outputs Q and Q 
of B20/I and B20/II are at high and low levels, respectively. B21 is 
preset to the information at the data inputs, hence to 8. B22 is reset 
to 0. B22 operates as a fixed 10:1 divider. The control output B23/1 
is at low level. 

Upon pushing one of the variation keys the negative scanning pulse with 
a pulse repetition rate of 5 ms is connected through to Cl and the count 
input CK UP of B22 . Cl is discharged. The SET, PRESET and RESET inputs 
change their logic levels. The two counters connected in cascade are 
preset to 80. After 80 scanning pulses, corresponding to a time of 
400 ms, the counters have reached their final count. The flipflop B20/I 
is flipped over by the positive slope of the borrow pulses of B21. This 
pulse is produced whenever the counters have reached their final count. 

The second borrow pulse flips the Q and § outputs of the flipflop 
B20/II over to low and high, respectively. .The counter B21 is, therefore, 
no longer preset to 8 but to 2 after the third borrow pulse. The count 
cycle lasts then only 20 scanning pulses corresponding to a time of 
100 ms; i.e., the circuit is designed such that the first four steps occur 
at intervals of 400 ms while all further steps occur at intervals of 
100 ms with continuous variation. 
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4,13 Attenuator Yl6 

(See circuit diagram 302. 73 11 S) 

The attenuator is connected between the output stage and the output of the 
set. It permits the signal of the output stage to be attenuated by 138 dB 
in steps of 2 dB. Smaller level steps - as small as 0.1 dB - can be 
electronically achieved using the AM circuit. 

The attenuator comprises nine attenuator pads of 1 dB, 2 dB, 2x4 dB, 

10 dB, 2 x 20 dB and 2 x 40 dB (R1 to R9) as well as ten through- line 
sections. The attenuator pads and through-line sections are of thin-film 
design. They are mounted on a total of 19 ceramic chips which in turn 
are soldered onto a base plate. Nine contact groups each with three 
switching contacts protrude between them through the base plate 
permitting switchover from attenuation to through- connection and vice 

versa . 

Each of these nine contact groups is operated by an actuator driven by 
a magnetic coil and kept in its final position by means of a permanent 
magnet. Force transmission between actuator and contact is ensured by 
means of springs, making for a uniform contact force._of 20 gf. All 
contact surfaces are gold-plated. 

The magnetic coils for attenuation switchover are driven from power gates 
(B1 to B5) which are partly so linked via OR gates (B6) or via the dashed 
lines on the motherboard 2 that BCD control is possible. The 1-dB 
attenuator pad is used for switching off the output of the SMS (after 
pressing the key RF-OFF or upon response of the Overload Protection 
Option). For this purpose, the last contact Is omitted in the 1-dB 
attenuator pad. In this way, the signal path is interrupted when 
switching on this attenuator pad. 

A survey of the control is given in table 15- 
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A ttenuati on 


Attenuator pads 
switched on 


Control lines, free plug ST21 
at high level 


RF OFF 


R9 + ^ 


1 


2 


R7 


2 


4 


R6 


3 


8 


Rl, R 6 


4, 11 


10 


R3 


5 


20 


R4 


6 


40 


R5 


7 


80 


R2, R5 


8, 15, 16 


100 


R2, R5» R8 


8, 9, 13, 15, 16 


Interruption due to missing contact. 



Table 15 



The +15-V power supply of the attenuator Is effected via a control circuit 
which is provided on the motherboard 2 and has the following functions: 

file power supply of the attenuator is switched on via the relay RL1 only 
about 45 ms after switching on the SMS. During this time the reset process 
takes place in the microprocessor. The computer outputs controlling the 
attenuator have not yet assumed a defined state, ihis switching delay pre- 
vents undefined switching states at the attenuator. 

About 50 ms after switching off the SMS, the +15-V terminal of the attenuator 
is connected to chassis. This causes all attenuator pads to assume the 
"attenuation" switching state independent of their previous switching states. 

The 1-dB attenuator pad cuts off the RF output of the SMS from the output 
stage which protects the SMS when it is switched off against RF power inad- 
vertently applied to the output. 

The relay control is accomplished by means of a comparator (Bl), the inputs 
of which are connected to the operating voltages of +5 V and +20 V via delay 
lines. 

When switching the SMS on C101 is quickly charged via GL1 while C100 is slowly 
charged via R4. Thus the voltage at the inverting input is for about 45 ms 
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higher than that at the non- inverting, the comparator output remains at "low 1 
and the relay unexcited. 

In a stationary state, the voltage at the non-inverting position is higher. 
The relay is excited. 

When switching the SMS off, the voltage at the non- inverting input decreases 
at about the same pace as the operating voltages while the voltage at C101 
decreases much more slowly. As soon as the operation voltages have dropped 
by about 200 mV - this will be the case about 50 ms after switching off - 
the voltage at the non-inverting comparator is less than that at the in- 
verting input. The relay is switched off. 



4.14 Power Supply Y5 

(See circuit diagram 302.7411 S) 

The power supply produces the five regulated DC voltages of +5 V, +15 V, 
-15 V, +20 V and +28 V. 

The -15-V voltage is produced in an integrated fixed- voltage regulator 
(B3). The circuits for the four other voltages are each made up of an 
integrated precision voltage regulator (B1-B4-B6-B8 ) and one or two 
(+5 V) power transistors (T1 to T5) as control elements for current gain. 
The integrated voltage regulator (type \iA 723) contains an internal 
reference source which produces about 7-15 V at contact 6, a control 
amplifier (the non- inverting input at 5 and the inverting input at 4, 
output at 10) and a current- limiting circuit which is controlled via 
contact 2. 

All regulated voltages are protected against sustained shortcircuit. For 
this purpose, the -15-V fixed voltage regulator contains a constant- 
current-limiting circuit and a protective circuit against thermal 
overloading. The circuits of the other four voltages contain a current- 
limiting circuit which reduces the output current to a small fraction 
of the maximum value (foldback current limiting). 
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As an example, regulation and current limiting of the 4 - 1 5- V regulator 
is here described. The internal reference voltage is applied to the 
non-inverting input of the control amplifier of B4 via Rl6. Part of the 
output voltage is present at the inverting input of the control amplifier 
via the adjustable resistive divider R24 to R26. By the control process 
the output voltage is so adjusted that the part of the voltage tapped 
off the resistive divider - independent of the input voltage and the load 
is equal to the reference voltage. 

Current limiting is controlled by a comparator (B5) the two inputs of 
which are connected in the diagonal arm of a bridge circuit. The two 
bridge arms consist of R21-R22-R27 and the load resistance. Within the 
range of the permissible output current load, the load exhibits such a 
high impedance that the voltage at the inverting comparator input is 
higher than at the non- inverting input. The output of the comparator has 
a negative potential. Current limiting does not respond. In the case of 
ari overload the impedance of the load becomes too low, which causes the 
voltage at the inverting comparator input to be higher than the voltage 
at the non-inverting -input. As a result, the comparator initiates 
current limiting. ... 

The unregulated input voltage is produced in a full-wave rectifier 
(GL6-GL8-C8). It feeds only the series transistor T2 through which the 
load current flows. The voltage regulator B4, which requires a higher 
minimum input/output voltage difference than T2 but only very little 
current, is supplied with the input voltage of the +20- V regulator. 

Thus the power dissipation occurring in the series transistor can be 
minimized. In the same way, the 5-V regulator B1 is supplied with the 
input voltage of the 15-V regulator and the 20-V regulator B 6 with the 
input voltage of the 28-V regulator. 

To prevent hum pickup the earth terminals of the four resistive dividers 
for setting the output voltages and of the integrated voltage regulators 
are connected to the PC board cassette via a separate line (BU2509.10) of 
the 24-pole flat cable. If the power supply J is operated in open circuit, 
i.e. with the cable not plugged in, connection to earth is made via R12. 
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The voltage is set by means of the potentiometers R2 (+5 V), R25 (+15 V) , 

R36 (+20 V) and R47 (+28 V). 

4.15 Overload Protection 

The overload protection circuit protects the RF attenuator Y1 6 and the output 
stage Y1 against RF or DC voltages inadvertently applied to the RF output. To 
this end, the voltage present at the RF output is measured. If a threshold value 
is exceeded a contact at the output of the RF attenuator opens and interrupts the 
connection to the attenuator pads and to the RF output of the set. _____ 

The RF voltage is coupled out In the thin- film circuit B5 by means of a 
capacitive divider and after rectification by means of a diode is taken 
from contact 2 via R2 to the comparator Bl/II. An externally applied 
DC voltage is brought out at contact 1/B5. Negative voltages pass via 
GL1 directly to the comparator. Positive voltages are inverted in 
Bl/l. The response level is set by means of R7« Tbe switching signal for 
switching off the RF output passes from the comparator output via Rll, 

GL5 and contact 4 to the RF attenuator. This signal is at high level 
if the overload protection responds. The integrated circuit B2 provides 

delayed resetting. ... 



4.16 IEC Bus 

The IEC tus provides the SMS with the following interface functions in aooor- 
dance with DIN IEC-625s 

AH1 Acceptor Handshake 

L2 ' Listener 
Rll Remote/Local 

DC1 Device Clear 

The IEC-bus interface module B17- HEF 4758 handles the IEC-bus functions 
directly by means of hardware while the handshake betv/een HEF 4758 and 
the microprocessor is executed by means of a program via the lines 
rdy and dvd. 

The output 0, of the HEF 4758 is at high level if the interface is in 
loc 

the local state and at low level if the interface is in the remote state. 

The through- connection of the keyboard interrupt commands via the gate BIO 
is inhibited if the output 0^ is in the remote state disabling the 
operating controls on the front panel. 
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The output 0 dvd of the HEF 4758 is connected through to the interrupt 
input of the microprocessor via the gates B9, 10. The handshake between 
HEF 4758 and the microprocessor for transfer of the data present at the 
I EC- bus data lines DI01 to DI08 to the microprocessor is controlled by 
the two lines rdy and dvd. 

If the rdy line is at low level, the microprocessor signals that it is 
ready to accept a data byte. If the dvd line is at high level the 
HEF 4758 signals that a valid data byte is present at the lEC-bus data 
lines . 

If the rdy line is at high level the microprocessor has accepted the data 
byte but is not yet ready to accept a new byte since the execution of 
the program for processing the old byte has still not been completed. 

The buffer B13 is connected through by the microprocessor if a data byte 
is to be read into the microprocessor from the IEC bus. The time 
sequence of the handshake is shown in Fig. 1.1. 




Data 



IEC-bus 

handshake 



> Microprocessor 
HEF-4738 
handshake 



Fig. 11 Time sequence of the handshake. 
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The information of the listener addresses A1 to A5 and the standard 

I EC signals t , 1 , rsv, rtl, is read into the input J of the 
^ on on 

HEF 3748 by means of the two shift registers Bll and B12. The shift 
registers read the data in parallel when 0^^ is a t high level and read 
them out serially when 0 ^ is at low level. 

The signal rtl (return to local) goes high when the local key is pressed. 
The signal rsv (request for service) goes high when the overload 
protection responds. The SRQ line on the I EC bus is activated. The IEC-bus 
interface does not, however, have a polling function. 

The output 0 , of the HEF 4738 is at high level if the interface is in 
clr 

the dcas (device clear active state). The monostable Bl8 produces a 
reset pulse which restarts the microprocessor from the beginning of 
the program. 



4,17 Reference Oscillator SMS-B1 

The SMS-B1 is a plug-in unit. It is electrically connected to the reference 
board Y1 via four plug-in contacts A, B, C, D. If retrofitting the SMS-B1 
remove the links BR1 and BR2 on the reference board Y6. 

The crystal oscillator of the SMS-B1 consists of the crystal Ql, the 
oscillator transistor Tl6 and the resonant circuit TR1, C5 6, C57 and C58. 
C57 provides for temperature compensation of the transformer TR1 in the 
resonant circuit. C53 permits exact frequency setting. The transistor T13 
acts as impedance transformer. 

To keep the oscillator transistor and the crystal at a constant 
temperature they are housed in an oven. The thermistor R60 is used as a 
temperature sensor and the transistor T15 as a heating element. The 
nominal temperature is determined by the factory-adjusted value of R52. 

The differential amplifier T10, Til in conjunction with T12 forms the 
control amplifier. Current limiting of the heating transistor is 
accomplished via R58, GL10 and T12. 
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4.18 



1,04-GHz Frequency- range Extension SMS-B2 



Use of the 1.04-GHz Frequency- range Extension Option SPE3-B2 in conjunction 
with the SMS extends the frequency range to 1040 MHz. The SPS-B2 contains 
a doubler which produces the range 520 to 1040 MHz by doubling the fre- 
quency range 260 to 520 MHz . 




Fig. 12 Block diagram of 1.04-GHz Frequency-range Extension SMS-B2 



The overall function is shown in the block diagram (Fig. 14). The signal 
derived from the output stage Y1 of the basic unit passes from the input 
of the SMS-B2 either via the RF relay directly to the output (range up 
to 520 MHz) or via a diode switch to the doubler. This PC board contains 
an attenuator pad at the input for level adjustment. It is followed by 
the input filter which matches the impedance to the input resistance 
of the frequency doubler (approximately 25 0), 
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The microprocessor switches the RF signal path over via pin BU1.1 
as a function of the frequency entered. This is accomplished by means of 
the relay RSI and the diode switches B4 and B5, which are driven by the 
final stage T1-T2 and the switching amplifier Bl. At frequencies above 
520 MHz the switching signal at BU1.1 is at high level. 

The frequency doubler proper consists of the four diodes GLlll/lI and 
GLl/II which operate as a full-wave rectifier. The two diode arms are 
driven in push-pull from the transformer TR1 made up of coaxial lines. 

For increased doubler efficiency the diodes are supplied with a quiescent 
DC voltage via the resistors Rll to R15 which can be distributed by means 
of R13 so that a hi g h supp res sion of non-harmonic s p uriou s frequencies, ,is 



The level attenuation introduced by impedance matching and the doubler 
is compensated by the following three-stage amplifier (T15, T 25 , T35) 
and the thin- film output amplifier. The doubled signal passes from the 
output amplifier via the detector and the diode switch at the output 
end to the RF output. The detector forms part of the level control 
circuit. The rectified voltage obtained with the aid of the RF rectifier 
diode GL5 is applied to the non-inverting input of the control amplifier 
E2 where it is compared with the reference value supplied by the 
PC board Y10 and applied to the inverting input of the control 
amplifier via B3. The resulting control voltage adjusts the attenuation 
of the amplitude modulator on the PC board Y1 and consequently the 
RF level present at the input of the doubler such that the rectified 
voltage ana the reference value are equal. Hence, this control circuit 
is designed such that a frequency- and load- independent EMF is obtained 
through the resistor R1 which acts as output impedance. 

The RF output level is adjusted to the same value as produced by the 
reference value in the basic unit by means of the potentiometer Rl4. 

The line from ST22.4 on the motherboard connects to the microprocessor 
on the circuit board Yll where its logic state is interrogated for 
frequency entries > 520 MHz. It is high if the SMS-B2 is fitted. The 
computer will then accept frequency entries up to 1040 MHz. If SMS-B2 
is not fitted the line level is low and only frequency entries up to 
520 MHz are accepted. 
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4.19 



Mechanical Construction 



The mechanical frame of the set is a metal cassette into which the circuit 
boards Y1 to Yll are plugged. On the front of this cassette the front 
panel with circuit board Yl4 is screwed in place, at the rear the rear panel 
and two panels on the sides. 

The left section of the cassette is subdivided into nine compartments 
in which the RF circuit boards Y1 to Y8 are accommodated,, It is covered 
up by two RF- leakage- proof covers. The circuit boards are electrically 
interlinked via the RF motherboard 1 . They are connected to the other 
parts of the set via the RF filter board Y9= 

\ 

In the right section of the cassette the circuit boards Y10 (modulation 
control) and Yll (microprocessor) are contained. The electrical connection 
to the filter board and to the cables is established via the AF mother- 
board 2, 

The rear panel carries the circuit board Y15 (regulator), the power 
transformer and the blower. The Frequency Range Extension Option SMS-B2 
can be inserted above the blower. The RF attenuator (Yl6) is screwed 
onto the rear wall of the cassette. 

For ventilation of the set a low- voltage AC blower is used which is 
operated from a voltage transformer of its own. The air is sucked in 
through the filter on the rear panel and is let out through the 
perforation in the upper panelling. 

Most of the circuit boards in the RF- leakage- proof section of the cassette 
are screened off completely to prevent crosstalk between the individual 
subassemblies on a circuit board. These screens can be opened after 
loosening the upper retaining screws by pressing the two spring covers 
together and pushing back the retaining clip. 
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5. Repair Instructions 

Tolerances in this section (if not stated otherwise) 
Voltages: +5$ 

Frequencies: see data sheet 

5,1 Measuring Instruments Required 



Ref » 
No. 


Measuring instrument 
required 


Performance 

specifications 


R&S instrument 
recommended 


See 

section 


1 


RF counter 


Range 0,4 to 520 MHz 
Resolution 10 Hz 


part of FAM 




2 


Power meter 

■ 


Range 0.4 to 520 MHz 
5 to 20 mW 

z « 50 n, 

error < 0.1 dB 


NRS 

100.24^3.92 


5.2.7 

5.3.12 

5.3-14 

5.3.17 

5.3.18 


3 


Precision attenuator 


Range 0,4 to 520 MHz 
0 to 120 dB, Z = 50 2 


DFVP 

214,8017.52 


5.2.7 

5.3.19 


4 


Test receiver 
Frequency controller 


Range 25 to 520 MHz 
Inherent noise 
< -10 dB/ pV 


ESU 2 

100.1143.02 

EZK 

255.0010... „ 


5.2.7 

5.3.19 


5 


RF spectrum analyzer 


Range 0.4 to 1100 MHz 
Dynamic range > 70 dB 


- 


5.2.7 

5.3.13 


6 


AF generator 


Range 50 Hz to 20 kHz 
Output voltage > 1 V 

z . = 6oo n 

out 

Distortion < 0.2$ 


SRB 

100.4094... 


5.3.14 • 

5.3.15 
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Ref. 

No, 


Measuring instrument 
required 


Performance 

specifications 


R&S instrument ; 
recommended 


See 

section 


7 


Test demodulator 


RF range 0.4 to 
520 MHz 

AF range 50 Hz to 
20 kHz 


FAM 

334.2015... * 


5.2.7 

5.3.14 

5.3.15 






AM 9 to 90$ 










FM 0 to 250 kHz 
deviation 







8 Distortion meter 



9 AP counter 



10 DC power supply 



11 Deviation meter 



12 Psophometer 



13 Precision extension 
cable 



Distortion < 0.2$ 






Range 50 Hz to 20 kHz 


part of FAM 


5.2.7 


Measurement range 




5.3.14 


0.1 to 10$ 




50.15 


Range 0.1 to 1000 kHz 


part of FAM 


mm 



! Resolution 0.1 Hz 



V > 5 V NGM 5*2.7 

I > 100 mA 117.7H0... 5*3.17 

or 

NGR 

100.5084... 

Range 0.4 to 520 MHz FAM 5*2.7 

T . . , „ 334.2015... * , on 

Inherent spurious 50.20 

deviation < 1.5 Hz 

(CCITT) 

Min. input voltage part of FAM 5*5* 1 

« 0.1 V with CCIIT 50.20 

weighting filter 
and rms- res ponding 
rectifier 

Z = 50 0 SWOB-Z 5 . 3.21 

lOO. 3598 . 5 O 



1 

I 
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Ref. 

No. 


Measuring instrument 
required 


14 


RF millivoltmeter 


15 


I RF sweep signal 
generator with 
display 


16 


Oscilloscope 


!7 | 


Digital tester 


18 : 


Service RF adapter 
for SMS (2) 


19 


DC voltmeter 


20 


AF voltmeter 


21 


Signature analyzer 



specifications 



R&S instrument See 
recommended section 



Sensitivity =» 100 mV 216. 3612... 



Frequency range J>0 
to 500 MHz 

Sweep width 2 to 
100 MHz 

Dynamic range > 30 dB 
mF 1 V 

Z = 50 ft 



Bandwidth 
100 MHz 



Polyskop IV 
SWOB 

28-9.00125... 



Indication of high 
and low TTL level 
states 




Measurement range 
0.1 to 50 V 

> 10 MR 

Error < 0.2# 



Measurement range 
0.1 to 10 V 

50 Hz to 20 kHz 

Error <0.5# 



302.8376 




5 . 5.21 





5 . 2.7 

5 . 3.11 



5.2.7 



5.2.7 

5.3.1 

5.3.10 

5.3.12 

5.3.15 




























Trouble Shooting 



5*2 

The following flow charts are intended to help determining the faulty circuit 
board* The figures given in the left-hand section of the boxes refer to the 
performance checks described in section 5*2.7* e*g* in chart 5.2.4 the "2 M 
the top left-hand box relating to "mixer switchover” means that this stage is 
covered in section 5* 2. 7. 2. In addition the numbers of the circuit boards 
are given on which the error is traced with the aid of the relevant circuit 
diagram and the levels and switching states specified thereon. Prior to trouble 
shooting make sure that all operating voltages are o.k. (see section 5*3*1)* 

! ! ! Replace circuit boards only with the SMS switched off ! ! ! 

List of circuit boards 



1 

No. 


Designation 


Id. No. 


Colour coding 


Y1 


Output stage 


302.5219 


White - white 


Y2 


Divider 


.5419 


Green - green 




Oscillator 


.5619 


Black - black 


Y4 


Phase control • 


.5819 


Blue - blue 


Y5 


Converter 


.6015 


Yellow - yellow 


Y 6 


Reference 


.6215 


Yellow - red 


Y7 


50-kHz interpolation oscillator 


.6415 


Yellow - blue 


Y 8 


100-Hz interpolation oscillator 


,6615 


Red - red 


Y9 


Filter 


.6815 


- 


YXO 


Modulation control 


.7011 


Red - blue 


Yll 


Microprocessor 


.7111 


Blue - white 


Y12 


Motherboard 1 


.5119 


- 


Y13 


Motherboard 2 


.5160 


- 


Y14 


K eyboa rd/display 


.7911 


- 


Y15 


Regulator 


.7711 


- 


Yl 6 


Attenuator 

Adapter 


.7311 

.8676 


- 



Table 17 
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Incorrect Output Freauenc 



MP 7 on Y1 o.k. ? Yes 




ConTersion Yes 

1 frequencies o.k.? 



Mixer switchover /7~\ 

3 on motherboard 1 -*»-(. Y1 J ( ' Y5 V* 89- 4 

O.k. ? TT . _ ' V _ 



Y6 Hh Q 



Reference signals 
40/80 MHz o.k.?. 



Control signals 
A and C o.k.? 



Check P 
control si- 
gnals on Y8 



Yes Output 

n 6 frequencies 
on Y7 o.k.? 



r Check N 
6 control si- 
V gnals on Y7 




Output 

X r^i5 frequencies Y 6 



Yes . M con 

5 
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5.2.2 Incorrect Output Level 
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5.2.5 Excessive AM Error or Envelope Distortion 




5.2.6 Excessive FM Error or FM Distortion 
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5.2.7 Performance Checks 



For certain checks use of a special service adapter is required in order 
to measure the RF output level and the frequencies of the subassemblies. 

This service adapter can be obtained from your nearest R &Q distributor. 

It is also possible to make some of these measurements up to 100 MHz without 
the use of this service adapter by high- impedance coupling of the frequency 
counter or using an oscilloscope. 

5, 2,7.1 Conversion Frequency 

Pull out circuit board Y3. Connect frequency counter either via the 
oscilloscope probe to BU3/St.l9ab of motherboard 1 or insert service adapter 
in compartment for circuit board Y3 and connect the frequency counter to 
the RF connector 19. Select frequencies on the SMS and check conversion 
frequencies according to the following table: 



Frequency on the SMS 


270 


500 


330 


560 


390 


420 


450 


480 


MHz 


Conversion frequency 


500 


540 


500 


340 


420 


460 


420 


460 


MHz 



The level of the conversion frequencies is approximately 25 mV. If the 
counter sensitivity is inadequate use an RF preamplifier, such as 0M423 
Valvo . 



5.2 >7.2 Mixer Switchover - Circuit Board Y1 

Take off cover from circuit board Y1 and plug the latter onto the adapter. 
Check voltage at checkpoint MP7: 



Frequency on the SMS 


120 


130 MHz 


Voltage at MP7 


+14.5 


-14.5 V 
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5. 2. 7 *5 Mixer Switchover - Motherboard 1 



Check voltage at BUI, contact 17b; 



Frequency on the SMS 


120 


130 MHz 


Nominal voltage BUI.. 17b 


H 


L 



5. 2 ,7,4 Reference Signals 40/80 MHz - Circuit Board Y 6 

Pull out circuit board Y5. Connect the frequency counter either via the 
oscilloscope probe to BU5/St.llab of motherboard 1 or insert service adapter- 
in compartment for circuit board Y5 and connect frequency counter to 
RF connector 11. Select frequencies on the SMS and check reference 
frequencies according to the following table: 



Frequency on the SMS 


270 


300 


330 


360 


390 


420 


450 


480 


MHz 


Reference frequency 


80 


40 


80 


40 


40 


80 


40 


80 


MHz 



5, 2. 7*5 M Control Signals and M Divider - Circuit Board Y 6 

For this check use frequency counter with high- impedance input (Z^ n > 100 kfi) 
which is suitable for processing TTL signals. First connect frequency counter 
using a high- impedance probe (e.g. oscilloscope probe) to MP7 and then td ■ MP 8 
on motherboard '!. Select frequencies on the SMS and check output frequencies 
according to Table 18. If the output frequencies are faulty check the M control 
signals at BU 6 of motherboard 1 by means of a TTL digital tester acc. to 
Table 18: 



Frequency on the SMS 
(MHz) 


Output freq 
Y 8 

(MP7) 


uency (kHz) 

Y7 

(MP 8 ) 


M control signals BU 6 
contact 

13a 15b 15a 17b 17a 


j 280 


16.6 


1 6.6 


H 


H 


H 


H 


L 


281 


17.2414 


17.2414 


H 


H ' 


H 


L 


H 


285 


18.5185 


18.5185 


H 


H 


L 


H 


H 


293 


‘ 21.7391 


21.7391 


H 


L 


H 


H 


H 


309 


33*3533 


16.6667 


L 


H 


H 


H 


H 



Table 18 
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5. 2. 7*6 N Divider and N Control Signals 

For this check use frequency counter with high- impedance input 

(Z > 100 kO) which is suitable for processing TTL signals. Connect via 
in 

oscilloscope probe to MP9 on motherboard 1. 

Select frequencies on the SMS and check output frequencies according to 
Table 19. If the output frequencies are faulty plug the circuit board Y7 
onto the adapter and check the N control signals at the integrated circuit 
B13 by means of a TTL digital tester according to Table 19: 



Frequency on the SMS 
(MHz) 


Output frequency 
(MHz) 

. 


N 

l 6 


control signals 
contact 

15 14 13 17 18 
P7 


B13 

19 20 
P 6 


21 


22 23 
P5 


1 

\ 


445.75 


2.145833 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


445.775 


2.147917 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


445.8 


2.15 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


H- 


L 


445.85 


2.154167 


L 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


445.95 


2.1625 


L 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


446.15 


2.011538 


L 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


446.55 


2.042308 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


447.35 


2.103846 


L 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


448.95 


2.067857 


L 


H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


452.165 


2.010313 . 


L 


H 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


458.6 


2.031579 


L 


H 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


445.725 


2.143750 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



Table 19 



5, 2, 7. 7 p Divider and P Control Signals 

For this check connect a frequency counter with a high-impedance input 

(Z > 100 kfl) which Is suitable for processing TTL signals via the 
in 

oscilloscope probe to MP10 on motherboard 1. 
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Select frequencies on the SMS and check output frequencies according to 

Table 20. If the output frequencies are faulty plug the circuit board Y8 
onto the adapter and check the P control signals at the integrated 
circuit Bll by means of a TTL digital tester according to Table 20: 



Frequency on the SMS 
(MHz) 


Output frequency 
(kHz) 


P 

16 


control signals Bll 
contact 

15 14 13 17 18 19 20 21 
P7 P6 


22 23 
P5 


1 


340.0048 


102.4 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


340.0049 


102.45 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


340.0050 


102.5 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


340.0052 


102.6 


H 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


340 .OO 56 


102.8 


H 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


340.0064 


103.2 


H 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


340.0080 


104 


H 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


340.0112 


105.6 


H 


L 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


340.0176 


108,8 


H 


L 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


340.0304 


115.2 


H 


L 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


320.0024 


102.4 


L 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


399.8727 


102.3 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 



Table 20 
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5.2.7. 8 Control Signals A to D - Circuit Board Y7 

Select frequencies on the SMS and check the control signals at BU7 on 
motherboard 1 by means of a TTL digital tester according to Table 21: 



Function 


Range 


identification 


Oscillator switchover 


Divider 


Control signal 


A 


B 


C 


D 


Contact 


15 b 


15b 


6b 


8b 


Frequency on the SMS 










(MHz) 










240 MHz 








H 


270 MHz 


L 


L 


L 


L 


300 MHz 


H 


L 


L 




330 MHz 


• L 


H 


L 




360 MHz 


H 


H 


L 




390 MHz 


L 


L 


H 




420 MHz 


H 


L 


H 




450 MHz 


L 


H 


H 




480 MHz 


H 


H 


H 




Circuit boards 


Y4 




Y3 Y4 


Y2 


controlled 


Y5 


Y4 


Y5 Y6 


Y10 




Y6 




Y10 





Table 21 • 

If the control signals are faulty successively pull out the circuit boards 
controlled to check whether the trouble source is one of these circuit 
boards or circuit board Y7. 
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5«2»7*9 Control Signals E to H - Circuit Board Y8 



Select frequencies on the SMS and check the control signals at BU8 on 
motherboard 1 by means of a TTL digital tester according to Table 22: 



Function 

Control signal 
Contact 


Filter 

2 

E 

15b 


Mixer 

3 

F 

iyo 


Doubler 

4 

G 

6b 


AM slow 

5 

H 

8b 


Frequency on 
the SMS (MHz) 

1 




H 


L 


H 


81 




H 


L 


L 


161 


L 


L 


L 


L 


24l 


H 




L 


L 


* 321 

521 






L 


L 




HI 


H 


L 


Circuit boards 


Y2 


Y1 


Y1 Y10 


Y1 


controlled 






Range Extension 
Option 





Table 22 



If the control signals are faulty successively pull out the circuit 
boards controlled and check whether the trouble source is one of these 
circuit boards or circuit board Y8. 



+ ) 



Only if fitted with the Frequency Range Extension Option. 
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5.2.7.10 Control Quantity for Gain Control 

Connect the oscilloscope to MP1 on motherboard 1 and check the voltage 
levels: 




UNMOD. 13 dBm AM, m=0 . 7 dBm AM, m-100%, 7 dBm 

If the AM is distorted also check the distortion (nominal value < 
of the control quantity at MP1. 



l Setting on the SMS: UNMOD., level 13 dQn, frequency 130 MHz. 

Set levels according to Table 23 by means of 0.1 -dB key. Check the voltages 
at MP1 of the motherboard 1. If the voltages are faulty plug the circuit 
board Y10 onto the adapter and check the control signals at B 25 by means of 
a TTL digital tester: 



Level on the SMS 
(dBn) 


Level control value 
Voltage at MP1 (V) 


Level attenuator 
co 

2 3 4 5 
P4 


control signal B25 
rvtact 

1 23 22 
P5 


13.0 


-2.6 


L 


L 


L 


L 


L 


L 


L- 


12.9 


-2.57 


H 


L 


L 


L 


L 


L 


L 


12.8 


-2.54 


L 


H 


L 


L 


L 


L 


L 


12.6 


-2.48 


L 


L 


H 


L 


L 


L 


L 


12.2 


-2.36 


L 


L 


L 


H 


L 


L 


L 


11.4 


-2.14 


L 


L 


L 


L 


H 


L 


L 


9*8 


-1.77 


L 


L 


L 


L 


L 


H 


L 


6.6 


-1.20 


L 


L 


L 


L 


L 


L 


H 



Table 23 
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5.2.7.11 Control Voltage 



Connect the oscilloscope to MP3 on motherboard 1. 

Setting on the SMS: UNMOD., level 3 dBm, 

frequency 0.4 to 520 MHz. 

The control voltage should be between -2 V and -4.6 V over the entire 
frequency range and should be free from oscillation. 



5.2.7.12 380-MHz Signal 

Insert RF adapter in compartment for circuit board 1. Connect the power 
meter to the RF connector A. The nominal level is between 0.5 and 2 dBm. 

5.2.7.13 Output Power and Harmonic Suppression - Circuit Board Y2 

Insert RF adapter in compartment for circuit board 1. Connect power meter 
or RF spectrum analyzer to the RF connector 19 . Apply DC voltage of -2 V 
to MP3 on motherboard 1. Check the level and the harmonic suppression 
in the frequency range 130 to 520 MHz: 

Nominal level: -4 to +2 dBm 

Nominal harmonic suppression: > 34 dB. 

5.2.7.14 Output Power and Harmonic Suppression - Circuit Board Y3 

Insert RF adapter in compartment for circuit board Y2. Connect power meter 
or RF spectrum analyzer to the RF connector 4. Check the level and the. 
harmonic suppression in the frequency range 260 to 520 MHz. 

Nominal level: -2 to +4 dBm 

Nominal harmonic suppression: > 36 dB. 

5.2.7.15 Modulator Characteristic - Circuit Board Y2 

Determine modulator attenuation by measuring the modulator input level 
(5.2.7.14) and the output level ( 5 * 2 . 7 . 13 ) at the frequencies 260 to 
520 MHz and with a DC voltage of 0 V, -2 V and -4 V applied to MP3 
on motherboard 1 , 
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N ominal transmission factor (dB) 



DC voltage 


0 V 


-2 V 


-4 V 




Frequency 


260 MHz 


+6.6 


+2.4 


-10.3 


j> +2 dB 




520 MHz 


+5.7 


+1.5 


-11.5 


1 “ 



Table 24 



Setting on the SMS: FM INT. 1 kHz, level 3 dHn, frequency 250 MHz, 

Set deviations according to Table 25* Check the modulation voltages at MP5 
of the motherboard 1. If the voltages are faulty, plug the circuit board Y10 
onto the adapter and check the control signals at B25 by means of a TTL digi- 
tal tester. 



Deviation on the SMS 
(kHz) 


Modulation voltage V 
MP5 (V) PP 


Modulation attenuator 
signals at B25 

contact 


control 






20 


19 


18 


17 


13 


14 


15 


16 








P6 






P7 




0.5 


0.025 


H 


L 


L 


L 


L 


L 


L 


L 


1 


0.05 


L 


H 


L 


L 


L 


L 


L 


L 


2 


A 1 /*\ 

u. 1U 


L 


L 


u 

li 


L 


h 


L 


L 


L 


4 


0.20 


L 


L 


L 


H 


L 


L 


L 


L 


8 


0.40 


L 


L 


L 


L 


H 


L 


L 


L 


16 


0.80 


L 


L 


L 


L 


L 


H 


L 


L 


32 


1.60 


L 


L 


3 


L 


L 


L 


H 


L 


64 


3.20 


L 


L 


B 


L 


L 


L 


L 


H 



Table 25 



5.2.7.16 Deviation Voltage 

Connect the oscilloscope to MP5 on motherboard 1. 

Setting on the SMS: FM INT. 1 kHz, deviation 125 kHz, 

level 3 dBm, frequency 250/260 MHz. 

The voltage at MP 5 should be 6.2 V pp at 2 5 0 MHz and 3-1 V pp at 260 MHz. 
If the FM is distorted also measure distortion (nominal value < 0.3$) of 
deviation voltage at MP5. 
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5.2.7.17 Frequency Deviation - Circuit Board Y 6 

Insert RF adapter in compartment for circuit board Y5. Connect deviation 
meter to RF connector 11. 

Setting on the SMS; FM INT. 1 kHz, deviation 125 kHz, 

level 5 dBm, frequency 135/145 MHz. 

The output frequencies of the circuit board Y6 are 40/80 MHz. The 
deviation should be 250 kHz at both settings. 

5.2.7.18 Spurious FM of 380-MHz Signal 

Insert RF adapter in compartment for circuit board Y5* Connect deviation 
meter to RF connector A , 

Setting on the SMS; UNMOD., level 3 dBm, frequency 260 MHz 

Nominal spurious deviation: < 2 Hz with CCITT weighting filter. 

In the FM INT. 1 kHz, deviation 3 kHz mode the spurious deviation must 
not rise. 

5.2.7.19 RF Attenuator 

Performance check as described in section 3*2. 2. 5* 

5.2.8 Signature Analysis 

Measuring instrument; Signature Analyzer 5004 A from hp. 

5. 2. 8.1 Checking the Microprocessor Yll 

Setting on the 5004 A: 

START edge ~L_ , STOP edge JT , CLOCK edge 

Make the following preparations on the circuit board Yll: 

- Disconnect the shorting plug from link I and connect to link V. 

- Shift the shorting plugs II and III by 90° and engage. 

- Plug the START, STOP, CLOCK and GND lines of the 5004 A 
onto the four adjacent test pins ST, SP, CK and JL 

- Switch on power switch 17 (Fig. 13) of the SMS. 



R 37333 - 98 




During the self-testing program - to distinguish it from the operating 
program - all digits on the displays show the figure 8 with the exception 
of the first digit on the output level display. Moreover, the lamp 
OVERFLOW 11 blinks. 

The self-testing program can only be stopped by switching off the power 
switch. 

All signatures that can be measured on the eireuit board Yll are entered 
in the circuit diagram, e.g. the signature 1FA4 at the output WR of Bl. 

The signature at the output port P10 of Bl can be measured if the 
shorting plug of the link V is removed whilst the self-testing program is 
running. When checking the signatures all ICs are left on the Yll and all 
circuit boards remain inserted. If a faulty signature is discovered proceed 
stepwise for locating the error. First remove all peripheral modules and then 

insert them one after the other: 

- Pull out B2, B5, B13 from the Yll. 

- Pull out Y4, Y 6 , Y7, Y 8 , Y10. 

- Interrupt cable connections to the keyboard/di splay and to the attenuator. 

- Check the signatures at the port, bus and control line outputs of Bl. 

Successively replace B2, B5, Bl? and check respective signatures. After 
mounting B2 also check the signatures at the port outputs of B2. 

Successively insert the circuit boards and connect the keyboard/display 
Yl4 and the attenuator. Check the respective signatures. The signatures 
are identical irrespective of which circuit boards are inserted. 

5. 2. 8 . 2 Checking the 50- kHz Interpolation Oscillator Y _7, 

the 100-Hz Interpolation Oscillator Y 8 and the 
Modulation Control Y10 

Setting on the 5004 A: same as under section 5* 2.8.1. 

Make same preparations on the circuit board Yll as under section 5 . 2. 8.1. 
Connect START, STOP, CLOCK and CftJD lines on Yll as under section 5 •2.8.1. 

The measurable signatures are entered in the circuit diagrams: input 
and output ports and CS and PROG, inputs of the input/output expanders 

8245 . 
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5. 2. 8 . 3 Checking the Keyboard/Display Y14 



Make same preparations on the circuit board Yll as under 5*2. 8.1. 

The measurable signatures are entered in the circuit diagram. 

a) Signatures at B35 DBO to DB7, RD, WR, CS, C/D and at the control 
lines I, J, K, L, N. ■ 

Setting on the 5004 A: same as under section 5*2. 8.1. 

Connect START* STOP, CLOCK, GND lines on Yll as under section 5*2.8. 1. 

The signature of the control line I can be measured if the shorting 
link V on Yll is interrupted. 

b) All other signatures: 

Setting on the 5004 A: same as under section 5 » 2. 8.1. 

Connect the START, STOP and CLOCK lines of the 5004 A to the adjacent test 
pins ST, SP and CK on Yl4 e 

! C onnect the GND line of the 5p04 A to the test pin on Yll. 

c) Signatures at the outputs 8 to 15 of B37: 

Merely the setting on the 5004 A is different from b): 

START edge , STOP edge ~X- , CLOCK edge “t— . 



5.5 Checking and Adjusting the Basic Unit 

5,3.1 Setting the Operating Voltages (Y15) 

Under operational load proceed as follows: 

a) Measure the voltages at the particular checkpoints on the motherboard 1 
and set according to Table 26 : 



Voltage 


Potentiometer on Yll 


Checkpoint 


+ 5.15 v + 0.05 v 


R2 


5 V 


+15 v + 0.05 V 


R25 


15 V 


+20 V +0,05 V 


R 36 


20 V 


428 V +0.1 V 


R47 


28 V 






-• 



Table 26 
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Check voltage -15 V: checkpoint ”-15 V" 

Permissible deviation: +0.5 V 

b) Check levelling and noise voltage at all operating voltages and an AC supply 
voltage of 198 to 242 V. The permissible deviations are given in 
Table 27: ' 



Voltage 


Deviation 


Noise voltage (mV ) 
rms 


+5.1 v 


+ 0.01 V 


< 0.4 


-15 V 


+0.05 v 


< 1.5 


+15 v 


+ 0.1 V 


< 1 


+20 V 


+ 0.1 V 


< 0.6 


+28 V 




+ 0.1 V 


< 1.5 



Table 27 



Measure the noise voltage by means of an oscilloscope with differential 
inputs or by means of a mill! voltmeter with floating inputs, such as 
the UPGR. The correct noise voltage values are only obtained if all 
phase control loops are locked. 

c) For first-time operation of the regulator, preset the voltages in 
open-circuit operation (pull plug ST.25) or across a dummy load. The 
required current flow into the dummy load is given in Table 28: 



Voltage (V) 


Current (A ) 


-15 V 


0.6 


+5.15 v 


3.25 


+15 V 


1.1 


+20 V 


0.7 


+28 V 


0.027 



Table 28 
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5 . 3.2 



Microprocessor Yll 



For a complete check of Yll perform steps a) and b) of the test procedures 
or step c ). _ 

a) Checking by entering frequency, modulation, level. 

The display must be conform to the entry. 

b) Checking of control signals for the M dividers at port A of B2 on Yll 
according to Table 29 : 



Control signal 


MO 


Ml , 


M2 


M3 


M4 


Pin B2 


24 


25 


26 


27 


28 


Frequency on the SMS (MHz ) 












280 


L 


H 


H 


H 


H 


i 281 


H 


L 


H 


H 


H 


285 


H 


H 


L 


H 


H 


293 


H 


H 


H 


L 


H 


309 


H 


H 


H 


K 


L 



Table 29 



Checking of control signals for the attenuator at port B of B2 on Yll 
according to Table 30: 



(UNMOD. ) 
Control signal 
Pin B2 


2 

32 


4 

33 


co r\ 


10 

35 


20 

36 


40 

37 


• 80 
38 


100 dB 
39 


Level on the SMS (dBn) 
10 dBn 


H 


L 


L 


L 


L 


L 


L 


L 


8 dBn 


L 


H 


L 


L 


L 


L 


L 


L 


4 dBn 


L 


L 


H 


L 


L 


L 


L 


L 


2 dBn 


L 


L 


L 


H 


L 


L 


L 


L 


-8 dBn 


L 


L 


L 


L 


H 


L 


L 


L 


-28 dBm 


L 


L 


L 


L 


L 


H 


L 


L 


-68 dBm 


L 


L 


L 


L 


L 


L 


H 


L 


-88 dBn 


L " 


L 


L 


L 


L 


L . 


L 


H 



Maie..2Q 
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Checking of control signals I, J, K, M, L, N at port 1 of B1 on Yll 
according to Table 31 : 



Control signal 
Pin B1 


I J K M L N 

27 28 29 50 31 52 


Setting on the SMS 
50 % AM EXT. 

50 kHz FM EXT. 

50 kHz FM INT. 400 Hz 
5 kHz FM INT. 400 Hz 
50 kHz FM INT. 1 kHz 
UNM0D. RF OFF 


H L L L X L 

L H L L X L 

L H H L L L 

L H H H L L 

L H H L H L 

L L ' X H X H 



Table 31 



For the following measurement Y7 must be inserted. 

Checking of control signals A, B, C, D at BU7 of motherboard 1 according 
to Table 32: 



Control signal 
Contact 


A B CD 

15 b 13 b 6b 8b 


Frequency on the SMS (MHz) 

300 MHz 

340 MHz 

390 MHz 

135 MHz 


H L L L 

L H L L 

L L H L 

L L L H 



Table 32 



c) Checking by signature analysis (see section 5.2.8). 
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500 Keyb o ard/Display Yl4 

For a functional check of Y14 proceed acc. to step a). Test procedure 
step b) permits error location. The microprocessor board Yll must be 
inserted. 

a) Check Yl4 by test entries. The test entries must cover all keys and 
indications. Exception; LOCAL key and REMOTE indication. Check 
continued switching of the variation keys if kept permanently 
depressed. 

b) Check by signature analysis (see section 5.2.8). 

50.4 Reference Y 6 

a) 10 -MHz crystal oscillator 

- HR1, BR2, BR4, BR5 linked. 

- Measure frequency at output REF. FREQ. 10 MHz 29 on the rear panel. 

" Adjust 10 MHz +J>0 Hz by means of C62. 

With the SMS fully equipped repeat frequency adjustment with enhanced 
accuracy; 

- Measure frequency at RF output 20. 

-• filter frequency of 520.000 MHz. 

- Adjust 520.0000 MHz +250 Hz by means of C62. 

b) Optional 10-MHz reference oscillator (SMS-Bl) 

- Connect high-impedance DC voltmeter to checkpoint MP1. Set minimum DC 
voltage by means of TR1, 

Setting the zero-coefficient temperature of the crystal: 

Q 

" Connect a frequency meter with a resolution of > 10 to the socket 
REF. FREQ. 10 MHz 2£ (Fig. 13 ). 

- Insert an ammeter into the +15-V voltage supply line (the oven draws 
approximately 280 mA when cold). After 5 to 10 minutes, the current 
remains constant. 

- Change the resistor R52 in steps according to the E24 progression 
between 100 Q and 500 0. Allow for about 5 minutes after each change 
of resistor and read off frequency. 

- Solder in resistor which gives the lowest frequency. 
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Frequency adjustment: 

- Measure frequency at output REF. FREQ. 10 MHz 29 on the rear panel. 

- Adjust 10 MHz +2 Hz by means of C53 (on reference oscillator SMS-Bl). 

With the SMS fully equipped repeat frequency adjustment with enhanced 
accuracy: 

- Measure frequency at RF output 20 . 

- Enter frequency of 520.000 MHz. 

- Adjust 520.000 MHz +5 Hz by means of C53 (on reference oscillator SMS-Bl) 

c) 80-MHz oscillator 

In addition to board Y 6, the boards Y7 and Yll must be inserted. 

Biter frequency of 0 MHz. 

- Measure frequency at input ST5.11a,b (nominal value 80 MHz). 

- By turning coil core of L2 find minimum tuning voltage at MP1 . 

Then advance the coil core further clockwise until the tuning 
voltage is -8 V. 

i 

d) Harmonic distortion 

In addition to board Y6, the boards Y10 and Yll must be inserted. 

- Biter frequency of 150 MHz. 

- Biter 75 kHz FM INT. 1 kHz. 

- Measure harmonic distortion at input Si5»H a #u. 

- Adjust minimum harmonic distortion by means of R7- 
Nominal harmonic distortion < 

Repeat adjustment under b). 

e) Frequency deviation 

In addition to board Y 6, the boards Y10 and Yll must be inserted. 

- Biter frequency of 3^0 MHz. 

- Biter 75 kHz FM INT. 1 kHz. 

- Measure frequency deviation at input ST5#Hs,b. 

- Adjust 75 kHz deviation by means of R9* 

Checking of control signals HO to M4 (setting data for M divider) and A, 

C according to Table 53* 
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Control signal 


MO 


Ml 


M2 


M3 


M4 


ST6 contact 


17a 


17b 


15a 


15b 


13a 


Frequency on the SMS (MHz) 












280 


L 


H 


H 


H 


H 


281 


H 


L 


H 


H 


H 


285 


H 


H 


L 


H 


H 


293 


H 


H 


H 


L 


H 


309 


H 


H 


H 


H 


L 


Control signal 


A 


C 








ST6 contact 


6b 


8b 









Frequency on the SMS. (MHz) 
390 
300 



L 

H 



H 

L 









5.3.5 100-Hz Interpolation Oscillator Y8 

In addition to board Y8, the boards Y 6 and Yll must be inserted. 

Coil adjustment: 

- Ehter frequency of 280,0000 MHz. 

- By turning the core of L2 find minimum tuning voltage at MP1. 

Then turn the core further clockwise until the tuning voltage is 
4 V +0.1 V. 

- The frequency at input ST7.11a,b is 100 kHz. 

Ehter frequency of 318.0152 MHz. The voltage at MP1 must be < +25 V. The 
frequency at input ST7.11a,b is 134.8 kHz. If the voltage at MP1 is > +25 V, 
there is a fault which must be investigated. 

Check the output ports P5, P6, P7 of the expander port B11 according to 
Table 20 in section 5. 2. 7. 1 * 

Check the control signals E, F, G, H of port P4 according to Table 22 in 
section 5-2. 7*9. 

Check the input port P2 and the output ports P5 to P7 as well as the 
inputs CS and PROG, of Bll by signature analysis (see section 5.2.8). 

5.3.6 50- kHz Interpolation Oscillator Y7 

a) 50-kHz interpolation oscillator 

In addition to Y7, the boards Y6 and Yll must be inserted. 

Adjustment of coil L6: 

- Ehter frequency of 297 *9901 MHz. 

- By turning the core of L6 find minimum tuning voltage at MP1. 

Then turn the core further clockwise until the tuning voltage is 
5 +0.1 V. 

- Ehter frequency of 318.0001 MHz. 

The voltage at MP1 should be < +25 V. 

b) Mixer oscillator 

In addition to Y7, the boards Y6, Y8, Yll must be inserted. 

Adjustment of coil L7: 

- Ehter frequency of 280.0000 MHz . 

- By turning the core of L7 find minimum tuning voltage at MP2. Then 
turn the core further clockwise until the tuning voltage is 

5 +0.1 V. 
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- Phter frequency of 3^8. 0001 MHz. 

- The voltage at MP2 should be +21 V < V < +25 V, 

If the voltage is not within this range correct by readjusting the core. 

Check the output ports P5, P6, P7 of the expander port B13 according to 
Table 19 in section 5*2. 7*6. 

Check the control signals A, B, C, D of the output port P4 according to 
Table 21 in section 5*2. 7*8. 

Check the input port P2 and the output ports P5 to ?7 as well as the 
inputs CS and FROG, of B13 by signature analysis (see section 5.2.8). 



5.3*7 Converter Y5 

The circuit boards Y 6, Y7, Y8 and Yll must be inserted. 

1 " 

5 . 5 , 7*1 Oscillator 

Insert RF adapter in the compartment for the circuit board Y1 . Connect 

RF adapter and power meter to the RF connector A. 

a) Adjust R1 such that the DC voltage at MP1 is about 6,3 V. Connect 
spectrum analyser and correct Rl, if necessary, to obtain maximum 
amplitude and spectral purity. 

b) Adjust trimmer C9 so as to activate the phase control (output frequency 
380 MHz). The tuning voltage at MP 6 should be 16 V. 

c) By bending the coupling coil L4 set the output level to 2 to 4 dBm. 
Subsequently, check the tuning voltage and readjust by means of 
trimmer C9* if necessary. 

The setting data given are valid with U-link connected on the oscillator 

and the circuit board screening closed. 
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5,3. 7.2 Bandpass Filter 

a) Check the bandpass filter switching. 

Select frequencies on the SMS and check the switching voltages at MP7 

and MP8 according to Table 



Frequency on the SMS (MHz ) 


Voltage 

MP7 


(V) 

MP8 


530 


+14.5 


-14.5 


360 


-14.5 


-14.5 


390 


+14.5 


+14.5 


420 


-14.5 


+14.5 



Table 3^ 



b) Insert the RF adapter in the compartment for the circuit board Y6< 
Connect sweep generator (SWOB IV) output to RF connector 11. Remove the 
mixer Bll from the circuit board Y5 and connect the socket contacts 1 
and 2 with a wire link (0.4 mm dia.). 

Insert the second RF adapter in the compartment for the circuit 
board Y4. Connect the input of the sweep generator display to RF 

connector 19. 

c) Tune the bandpass filter (with circuit board screening closed) to 
resonant frequency according to Table 35: 



Sweep range 


Frequency setting on the SMS 


Resonant frequency 


Tuning 

elements 


260 to 340 


530 


300 


L26/L27 


300 to 380 


36O 


340 


L20/L21 


380 to 460 


390 


420 


L24/L25 


420 to 500 


420 


460 


L22/L23 



Table 35 
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d) Adjustment of bandwidth and coupling: 

To adjust the bandwidth bend the coupling links between the two coils 
of a filter. For coupling adjustment bend the two coupling pins at the 
ends of the filter coils so as to obtain the attenuation between 
input and output given in Table 34 (RF adapters inserted in the 
compartments for the circuit boards Y6 and Y 3). The attenuation can be 
directly read off the display screen of the Polyskop SWOB IV if a level 
reference line is superimposed prior to the adjustment. Since 
bandwidth and coupling adjustment are mutually interdependent, repeat 
the adjustment several times. Sweep width is 4 MHz. 



Frequency setting on the SMS 


Resonant frequency 


Bandwidth 


Attenuation 


MHz 


MHz 


MHz 


dB 


530 


^00 


1.3 +0,2 
° - 0.15 


9 +0.5 


360 


340 


£ +0.2 
K6 -0.1 


9 +0.5 


390 


420 


l.o +0 ‘ 2 
-0,1 


9.5 +0.5 


420 


460 


2.1 +0 ^ 
-0.2 


■« % 



Table 36 

The above values hold true if the circuit board screening is closed. 



3«3»7.3 Checking the Output Signals 

Insert circuit boards Y5 to Y8 as well as Yll with screening closed. 

a) Insert the RF adapter in the compartment for the circuit board Yl. 
Connect the deviation meter (frequency 380 MHz) to RF connector A. 

The spurious deviation of the ;580-MHz signal should be 

< 1.9 Hz (according to CCITT, rms weighting) 

< 8 Hz (50 to 15 kHz, quasi- peak weighting). 

b) Insert the RF adapter in the compartment for the circuit board Y 3 . 
Connect the power meter to RF connector 19 . Select frequencies on the 
SMS and check the level according to the table below. 
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a) Setting of operating point and coil adjustment: 

In addition to circuit board Y?, the circuit boards Y7 and Yll must be 

inserted. 

- Interrupt link BRI in the tuning voltage line and apply +18.5 V to 
the oscillator end. 

- Ihter 300 MHz (oscillator switchover C * low ST3, 2b). 

- Adjust DC voltage between MP2 and MP3 to 8.5 to 8.6 V by means of 

potentiometer R2. 

- Measure frequency at the RF input ST2.4a,b or at RF output 20 
(Fig. 12) if the SMS is fully equipped. 

- Adjust 380 +1 MHz by correcting the spacing of the windings of L 6 . 

- Shter 400 MHz (oscillator switchover C - high ST3, 2b). 

- Adjust DC voltage between MP1 and MP2 to 8.5 to 8.6 V by means of .. 
potentiometer R 1 . 

- Adjust 520 +1 MHz by correcting the spacing of the windings of L5. 

- Reestablish link connection (ERl) in the tuning voltage line,. 

For the following checks the circuit boards Y4, Y5, Y6, Y7, y 8, Yll must 
be inserted in addition to Y3* 

b ) Level adjustment : 

Measure level at the RF input ST2.4a,b. 

Vary frequency by means of keys 2* 

The RF level should be between -2 dBm and +4 dBm over the frequency 
range 260 to 520 MHz. 

The RF level can be adjusted by correcting the spacing of the coils 
L 6 , L 8 and L5, L7. This is accomplished by bending L 8 and L7, 

respectively. 
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c) Ehter 260 MHz and 380 MHz and check tuning voltage. The tuning voltage 
should be > +2,4 V. 

d) Check the buildup and spectral purity of the RF signal at the RF input 
ST2.4a,b in the frequency range 260 to 520 MHz by means of a spectrum 
analyzer. Check harmonic distortion (suppression > 36 dB). Adjust 
R1/R2, if necessary. 

e) Measure level at the RF input 20 to 60 MHz (ST4,19a,b). Vary frequency 
by means of keys over the frequency range 260 to 520 MHz. The signal 
level should be > -14 dBm. 



5 0-9 Phase Control Y4 

In addition to Y4 the circuit boards Y3, Y5, Y 6, Y7, Y8, Yil must be 
inserted. 

d) Adjustment of fixed tuning voltages: 

Ehter the following eight frequencies and adjust voltage at MP5 to 
0 +0,2 V by means of the respective potentiometers. For example, enter 
270 MHz, vary potentiometer R118 until the voltage at MP5 is 0 V. etc. 



Frequency on the SMS 


Potentiometer 


270 MHz 


R 118 


300 MHz 


R 119 


340 MHz 


R 120 


370 MHz 


R 121 


390 MHz 


R 122 


420 MHz 


R 123 


460 MHz 


R 124 


500 MHz 


R 125 



Table 57 



b) Adjustment of spurious FM of reference signal: 

Biter frequency of 260 MHz. Connect a spectrum analyzer to the RF input 
ST2.4a,b or, if all circuit boards are inserted, to the RF output 20 . 
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Adjust suppression of the modulation lines 2 MHz and 4 MHz to > 75 dB 
below the signal by means of potentiometer R 83 . If no modulation 
lines are discernible, set R8j 5 to mid-position. 

c) Gain switching: 

Interrupt the link BR1. Feed in signal (10 kHz, 1 V pp ) at test pin of 
link connected to R92. 

Enter frequencies and check voltages at MP6 according to Table 38. 



Frequencies on the SMS 


V (V ) 
PP 


279 MHz 


0.14 


319 


0.14 


321 


0.20 


361 


0.27 


399 


0.13 


439 


0.13 


441 


0.16 


481 


0.22 


500 


0.42 


520 


0.62 



Table 38 



d) Lock-in aid: 

- Pull out circuit board Yj5. 

- Ehter frequencies 270 MHz and 3^0 MHz. 

- Measure signal at MP5 according to diagrams below. 
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e) Enter frequencies and check logic levels at contacts ST4 according to 
Tables 39 and 40. - .-r.- 



Control signal 
ST4 contact 


A 

6a 


B 

8a 


C 

8b 






Frequency on the 


SMS 












270 MHz 




L 


L 


L 






300 MHz 




H 


L 


L 






340 MHz 




L 


H 


L 






390 MHz 




L 


L 


H 








Table 39 










Control signal 




MO 


Ml 


M2 


M3 


M4 


ST4 contact 




17a 


17b 


15a 


15b 


13a 


Frequency on the 


SMS 












280 MHz 




L 


H 


H 


H 


H 


281 MHz 




H 


L 


H 


h 


H 


285 MHz 




h 


H 


L 


h 


H 


293 MHz 




H 


H 


H 


L 


H 


309 MHz 




H 


h 


H 


H 


L 



Table 40 



3.3,10 Checking the Modulation Control Y10 
The circuit board Yll must be inserted. 

a) Setting on the SMS: FM EXT. deviation 100 kHz, frequency 250 MHz. 

Connect an AF voltmeter to MP15/Y10. 

Apply a voltage of approximately 0.57 V/l kHz to the modulation socket 
on the front panel so that the AF voltmeter reads 1.00 V. 

b) Adjust deviation and check voltage on the AF voltmeter according 
to the following table: 



Deviation (kHz ) 


9 


16 16.5 


17 18 


20 24 


32 64 


Voltage (v) 


0.09 


0.16 0.165 


0.17 018 


0.20 0.24 


O.33 0.64 +1# 
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c) Setting on the SMS: FM EXT. deviation 100 kHz, frequency 260/520 MHz. 

The AG voltage at MP15 should be 0.50 V. 

d) Setting on the SMS: UNMOD. level 13 dBm, frequency 130 MHz. 

Adjust voltage at MP14 to 2.50 V by means of R76. 

e) Reduce the level by means of 0.1-dB key and check voltage at MP14 



according 


to the 


following table: 




Level (dBm) 


12.9 


12.8 


12.6 


12.2 11.4 9.8 6.6 




Voltage (V ) 


2.47 


2.44 


2.38 


2.27 2.06 1.70 1.15 


+ 1 % 



5.3.11 Adjusting the Modulation Generator Y10 

a) Setting on the SMS: AM INT. 1 kHz. 

b) Connect the frequency counter to the modulation socket 23 (Fig. 13). 
Check generator oscillation at MP1 by means of oscilloscope. 

c) Vary resistor R12 until the generator oscillates. 

d) Adjust frequency to 1000 Hz +3 Hz by means of resistor Rl. 

e) Setting on the SMS: AM INT. 400 Hz. 

Adjust the frequency to 400 Hz +2 Hz by means of R2. 

f) Connect the oscilloscope to MP2 . 

Vary R12 until the lower of the two voltages is 80 mV pp when switching 
between 400 and 1000 Hz. 

5.3.12 Adjusting the RF Level - Y10 and Y2 
The circuit boards Y2 to Y8, Y10 and Yll must be inserted. 

a) Setting the operating points of the transistors T3 and T4 on the 
circuit board Y1 : 

Plug the circuit board Y1 onto the adapter. 

Adjust the voltage at MP9 to 0.7 V by means of R36 and the voltage 
at MP10 to 1.3 V by means of R51. (Switch on SMS only for a short 
time since there is no heat dissipation for T3 and T4 when the cover 
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is open* ) After adjustment replace screening cover, screw shut and 
insert circuit hoard again into the cassette without the adapter. 

b) Setting on" the 'SMS; UNMOD. level 13 dBm, frequency 130 MHz. 

Set the level to 13-00 dBm by means of R76/YIO. 

c) Setting on the SMS: FM EXT. level 13 dBm, frequency 130 MHz. 

Set the level to 13.00 dBm by means of R71/Y10. 

d) Adjust frequency to 520 MHz. 

Set the level to 15*05 dBm by means of C64/Y1. 

e) Checking the control voltage: 

Setting on the SMS: UNMOD. level 3 dBm. 

Connect the oscilloscope to MP3 on the motherboard 1. The control 
voltage should be between -2 V and -4.6 V in the frequency range 
0,4 to 520 MHz. If the control voltage falls below -2 V check the 
i output power on the circuit board Y3 (section 5.2.7.14) and the 

modulation characteristic on the circuit board Y2 (section 5.2.7. 15). 

5*5*13 Adjusting the Suppression of Harmonics and Non-harmonic 
Spurious Signals 

All circuit boards must be inserted. 

a) Connect the RF spectrum analyzer to the RF output of the SMS. 

b) Setting on the SMS: UNMOD., level 3 dBm. 

Adjust maximum harmonic suppression in the frequency range 250 to 
270 MHz by means of R51/Y1. Check harmonic suppression over the 
entire frequency range from 0.4 to 520 MHz. The typical value is 
> 36 dB. 

c) Adjust maximum suppression of non-harmonic spurious signals 
380 MHz - 2 f SM£ , and 

380 MHz - 3 fgjyjg In the frequency range 100 to 129 MHz by means of 

C91A1* •" 

Check suppression of non-harmonic spurious signals over the entire 
frequency range from 0.4 to 520 MHz, 
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'Typical values: 0.4 to 105 MHz > 70 dB 

110 to 129 MHz > 65 dB 

150 to 520 MHz > 75 dB, 



To adjust C91 unscrew the left-hand guide and push down until a hole 
is visible in the cassette through which C 91 is accessible. 



5.3.14 Adjusting the Amplitude Modulation 
All circuit boards must be inserted. 

' a) Setting on the SMS: AM EXT., m = 85 $, level 7 dBm, frequency 130 MHz. 

Apply external modulation voltage of 1.00 V/l kHz to the modulation 
socket 22 (Fig. 12). Connect test demodulator to RF output of the SMS 
(test setup see section 3*2.2.11). 

b) Set m = 85 # by means of R79Al°* 

c) Set level on SMS to 5-1 dBm and reduce to -4.9 dBm by means of 
0.1-dB key. 

Set m = 85 $ by means of R101/71* 

d) Repeat steps a) to c). 

e) Setting on the SMS: AM INT. 1000 Hz, m « 85 $, level 7 dBm, 130 MHz. 

Set m = 85 $ by means of R15/Y1°* 

f) Set SMS to AM INT. 400 Hz. Check modulation depth ( 85 #). In the case 
of a deviation between 1000 Hz INT. and 400 Hz INT. correct by means 
of R15/Y10. 

g) Setting on the SMS: UNMOD., level 13 dBm, frequency 130 MHz. 

Connect power meter to the RF output of the SMS and check the level. 
Correct by means of KJ6/YX0, if necessary. 

h) Setting on the SMS: AM EXT., m =* 0, level 5.1 dBm, frequency 130 MHz. 

Reduce level to -4.9 dBm by means of the 0.1-dB key. Check the level. 
Permissible deviation +0.3 dB. If the level accidentally drops below 
-4.9 dBn readjust level to 5.1 dBm and reduce again to -4.9 dBm. 

In the case of greater deviations, adjust R102/Y1 and repeat steps a), 
b) and g). 



R 57333 - 117 




i) Setting on the SMS; AM INT. 400 and 1000 Hz. 

Connect the A F voltmeter to the modulation socket 22 and measure the 
modulation voltage. 

Nominal values 0.95 to 1.05 V. 

j) Check AM error and envelope ' distortion according to sections 5*2,2.12 
and 3,2.2.15# respectively. 



5*3*15 Adjusting the Frequency Modulation 

a) Setting on the SMS; FM EXT,, deviation 75 kHz, level 3 dBm, frequency 
390 MHz. Test setup according to section 3.2,2.11. Set modulation 
voltage (1 kHz) so as to obtain 75 kHz deviation. 

b) Adjust KJ/Y6 for minimum distortion. 

Correct tuning voltage of circuit board Y 6 according to section 
b). 

c) Setting on the SMS; FM EXT., deviation 100 kHz, level 3 dBm, frequency 
500 MHz, 

Apply external modulation voltage of 1.00 V/X kHz. 

Adjust R9/Y5 for 100 kHz deviation. 

d) Set the frequency of the SMS to 460 MHz. 

Adjust R12/Y6 for 100 kHz deviation. 

e) Check the FM error and FM distortion according to sections 3*2.2.10 
and 3.2.2.11. 



5.3.16 Adjusting the Doubler of the l«04~GHz Frequency- range Extension 
Option SMS-Rg 

a) Setting on the SMS; UNMOD. , level 7 dBa, frequency 750 MHz. 

Set RF level to 7 dRn by means of the potentiometer Rl4 on the circuit 
board 335*0368 (switch). Measure level at RF output of the signal genera- 
tor using a power meter. The frequency response of the output level 
between 520 and 1040 MHz should be flat within +1 dB. ‘I For frequencies 
> 900 MHz, the frequency response can be adjusted by means of trimmer C20 on 
335.0368, The level voltage at checkpoint MP3 of the motherboard 1 should be 
between -2 V and -4*8 V and must not have any oscillations. 
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b) Setting on the SMS: a.) UNMCO., level 13 dBm 

b.) AM INT. 1 kHz , level 7 dBm, m = 0%. 

For the frequencies 520.0001 to 1040 MHz adjust the suppression of non- 
harmonic spurious signals to > 20 dB by means of potentiometer R13 °n the 
circuit board 335*0316 (doubler). 

c) Setting on the SMS: AM EXT. 60$, level 7 dQn. 

Feed modulation signal of 1.0 V to modulation socket. Adjust potentiometer 

rms 

R 23 on the circuit board 335.0368 (switch) such that the modulation depth 
for the modulation frequency range 20 Hz to 20 kHz fluctuates less than 
+ 5 £. 

5.5.17 Adjusting the Response Threshold of the Overloa d Protection 

Settings on the SMS: UNMOD. , level -27 dBm, frequency 130 MHz. 

Feed a frequency between 25 and 1000 MHz to the RF output 
from a power signal generator, such as the SM1TJ, with an RF 
power output between 0 and 2 ¥. 

Vary the potentiometer R7 until the overload protection 
responds with a power input P = 0. 5 R 7 is on board 
335.0716 overload protection, which is connected at the 
output of the RF attenuator. 

Apply a DC voltage of 0 to 6 V to the RF output of the SMS 
(any polarity). 

Increase the DC voltage starting from 0 V. At > 1 V, the 
overload protection should respond. If so, the LED of the 
RF OFF key 1j? lights. 



Test setup 1 : 



Adjustment: 



Test setup 2: 



Test: 
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5»3»1Q Checking the Frequency Setting 
Make check as described in section 3, 2.2. 2. 

5*3.19 Checking the Modulation Input on the Rear Panel 

Make check as described in sections 3.2,2.16 (ALC) sind 3,2.2.14 (phase modula 
tion), respectively. 

5.3..2Q Checking the RF Response 

The frequency response is preset under section 5.3*4. After level and modula- 
tion adjustments check the frequency response (section 3 *2. 2*3) and correct, 
if necessary, by means of C64/Y1. 

5.3.21 Checking the RF Attenuator Error 

Make check as described in section 3*2.2, 5. 

5l3»22 Checking the Spurious Deviation 

Make check as described in section 3.2.2.15* 

5*3*23 Checking the V5WR 

Make check as described in section 3*2.2,17* 
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5 A 



Retrofitting of Options 



Prior to mounting an option pull out power plug. Exchange circuit boards 
only with the SMS switched off. 

5.4.1 Mounting the Reference Oscillator Option SMS-B1 

Remove lower cabinet panelling and open lower cover of cassette. Pull out 
the reference circuit board Y 6 (302.6215; yellow/red colour coding). 
Unplug the two links ER1 and HR2 on the circuit board. Insert the 
SMS-B1 and screw-in place by means of the three screws supplied with it. 
Replace circuit board Y6 in the cassette and close cassette and cabinet 
again. 



5.4.2 Mounting the 1.04-GHz Frequency-range Extension Option SMS-E2 

Space for accommodation of this option is reserved in the lower left-hand 
corner of the signal generator. 

Preparations: 

Remove upper and lower cabinet panelling. 

- Remove left side strip. 

„ Remove cover plate on the rear wall above the air filter. 

- Remove RF cable K2 between ST15 of the cassette and the attenuator. 

Mounting the option: 

Insert the option in the lower left-hand comer of the signal generator with 
the RF connectors pointing upwards and loosely fix to the side wall with 
4 screws M2, 5x8. Screw the heat sink to the rear wall with 2 screws M2, 5x8 
and to the option with 2 screws M2,5x6. Then tighten down the four screws on 
the side wall. 
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Running of the cables supplied with the options 

- Run the RF cable X2 between ST15 of the cassette and ST2 of the option. 

- Run the RF cable K3 between ST3 of the option and RF terminal of the 
attenuator. 

- Connect the narrow flat cable K22 to ST6 of the option and ST22 of the mother- 
board 2 (for location of connector and pin numbers see Components Location 
Plan 302.5160, Bl. 2). 

- Connect the broad flat cable K30 to BU7 of the option (same direction as K22) 
and BU 30 of the power supply (for location of socket and laying of the cable 
see Components Location Plan 302.771 l)« 

The subsequent incorporation of the option causes a reduction of the RF output 
level by approx, 0.8 dB. 

It is therefore necessary to make an adjustment on the "Modulation Control" 
biard (302,7011, Y10) o 

a) Level correction 

Set SMS to ttooB S 5 and 3 dBm 

Adjust the output power to 3 dBm using potentiometer R76/Y10. 

Average-out frequency response variations between 400 kHz and 
520 MHz 0 

b) Modulation-depth correction 

Set SMS to 130 MHz, 80$ AM INT. 1 kHz, 3 dBm 

Adjust the modulation depth of the RF output signal to 80$ using 
potentiometer R79/Y10. 

Average-out frequency response variations between 400 kHz and 
520 MHz. 

- Shift the cover plate on the front panel such that the extended frequency 
range, i.e. "0,4 - 1040 MHz" appears in the window. 

- Cover up signal generator again. 
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SMS Ertsatzteile (Erganzung) 



IEC-Bus Schraube M 2,5 (SMS, SMFP) 
Luftfilter SMS 



336.7272.00 

302.7534.00 





! 




! 












ROHDE a SCHWARZ 




I 







AZ Datum SctieHtellliita ttir Sachnummer Nr AZ. Datum SchaJUelJllat© fUr Socimumnw 

ROHDE & SCHWARZ ROHDE & SCHWARZ 

MQHCKEN 22 0282 SMS SIGNAL GENERATOR 302.4012.01 SA 5 hOhcmjh 22 [0282 SMS SIGNAL GENERATOR 302.4012.01 



pun 

ngifiK m wu. it Bun, own •Su.iomjoa oi6.,OQun 

■eurBqita**^ w* "''•vawo ““O 



< ~i O *1 tn 

CO 00 o- » -O 

•o -o »- «- *- 

o- 0 vj vj in 

O' O' NM O 

-» -j © o «- 

IM CM nw o 



rj rj oj <vj 

o o o o 

w m n >n 



W Ck 0 O' W Cf 



BNMNMN 
-J «- .J »- -J «- 

V V * 

ZUZ«Z®UJU1 
m M m XX 

3 3 3 Z 2 

3 3 3 «* >-> 

<t < < UJ ttl 

.JZ-JZ-JZ-JUJUJ 

a o o a uj uj 
ai *.au.o:u.a;WM 



i rsj <n t/y tA 
O OJ 
MO * O* 

u*\ >t «- 

i uj m rvi 
u. -O % i/> 

3 *INJ 1 

I H N »• IM 

<A O X O 

, co M as uj m 



(A UJ UJ UJ 

O ^ 3 o 

<zu iuz 



a «o uj ao 
O 

• uj i 

< r\i a: f'J 

-J o z o 
JKMUM 
•H C/* 

N 3 < D 
W NIN 

o a cl x 
uj uj 
o ►« za *-• 



IA lAOVMfl i 

r* *->-•*- O 

C fNJ ^ I 

<5 •<? -C • • 

OS t M • mJ • -J 

UJ M Z CM O <N» O 

m o uj o a. o a. 

>— m cc M a *1 a: 
uj uj uj uj 
«✓> 3 U. 3 ^ 
r N UJ AJ 2 N 2 

3 o: a a h a: h : 

UJ UJ uj 

a h o w a ►* a 

UJ X UJ X UJ X UJ 



I w 

O UJ 

r- * C3 *- 



M a cum 
< 3 

3 > H- 3 

SJ < NJ 

a: a »— a 

UJ w w uJ 

►* 3 < — 
X «- ►- X 



O «- 

>.>->•>*>*>->->->■ 



wxauoptfvM p«n 

msil* » WJ* «* Su^aiy^ -fi«r»i»o*WA 

'ur-'jM 6.3 amwi :© eC«voiun ««Kl 













J 




I 



-V 








t 






% 




» 



r 







I 





N N N N ^ 

t- ^ O C3 

pw ^ v- ^ 

r- r- N> h- 




^^wnroOiNJCOj^^- 

eoeof'jo-o«»-o^['' 

Scr^^o-ovovo-o-o 

ss-ssssssss 




EN JU’ 
ZW4r 
, u S 3 u 

i i- o a x. 



EOUE 
O =• E O 



s: <t o o 

OSH! 



I o o 

. c o 

I Q N O f- 

I o - 1 - O -f I 

, o " a ■*. ■ 

■ r\j o- im o- i 

- a: X cc x 

. O' -o O o 

: x o x = 

.-0 0.0 0- 

i x o « = 

• a uj o uj i 



u. l_> u. U 

2 — Z — 
r~ a: f*. cc i 
oo 'O 
-j _i -J 



o a a. 

o o *» 

r- r- O 

> > c o 

xi noo 

-oo-ooa 

--. O *•« 'O •- 
ll/NOtOCC'N- 
XOJX03N 
-* X -f X -o 

O DNN 

a. > o. x x 

. a xi a o o 

uhhuiou 

O O 
CNJ 

U » U I 

. tr u- a; 2 O 

O 2 O O CO 

_J - -J x r 



r- -J 

2 2 0- 

t II Q. X < 

< O < O K 

KrKrh 

>- co >- r-i 



■ulSNN'- 
: i-- *: -» X 2 
. Z U- Z u. 



r- r- I 

I 1 + 

I + [£♦«'*■ 
i IL 91 U. IU L 

: 2 . Z ft. Z M 

» CO 1 - OJ h- ' 

| y. r- l- CO 

W LU 

: o >- o >- <-> 
lUinunu 



a. x o. s* o. 
< o < o < 
a «- o: *- cc 



■ IflNNM 

X Z 

. Z u- 2 u- 

I UJ ^ 

. k i- »; i" a- 

o o — 

_ *- i 



Q — ryXlNl-OC*- 






«T4«A* Itt o^3pu» i* Cwi'raiWI •»n|9Qv'» 

>ficne'y?>-w.v>*A v«raj«6*3 o*»a 


































[S3 feep.^ u* 2inpww -6on^a*^aA ci&'je^ 

•SjuB^jpaojOft mp%uo6*3 jqm* ts> ofl*VWO B8 °K1 



r 






[A 



Si . 

5 Z 



E 2 
5 00 

Q 



2 r 



ts 

ef 

i s 

w = 

t/s <j 
SIJ = 
;w X 



Q* o o o o o* o 

^JO'O'O'O'O'O 
in m ifl m ia ia irt 
• i i i i » i 
N ru N N (\J N IM 

o o o a a a o 

PA K> MfO M 



O' O' O' 



CM r\J f\J 
O O O 
M M PO 



O O cm m *- m 
>0 o i - aj po m 
K1 PA l> O O O' K) 
m in **r v* <?■ ro 
• 1 • * I ft • 
PMNNNfVJNN 

o a o a o o o* 

MIA^MIOPAO 



*- *- a 

rn m vO 

•O 'O O 

in in ki 

i » ft 

tM rvj r^ 
0 0*0 
PAK! O 



V- ’T- »- Kl 



C> 

O 

M 04 

o <s; 

* CD 

a: ui 
o o» 

S/5 O 



UJ T- 



: o. < 

I t— M 
03 £ 



P'1 X 
A I 
m *- 
-J T~ 
x O 
rsi fn 

A < 

*- l 
& a 

S' *- 
X «-• 

•o ro 

A 'O 
K1 GO 
O 

a 



«c o 

m >o i 
O I 
<— in 
AOJ 

o o 

c 

X _J 

Q ui 

o w 

m cn 
aO 
^ a 

o 



O »A 
AfVi 

o o 

X i~ 

X -J 

O vii 
o C/5 
A 1/5 

o o 

«o a: 

M Ci 



< CO < 

0|0 

<M m r4 
aAJ a 

o o a 
Z*-! 
X -J X 

a cu o 
o co o 
r*** c/5 



04 . 



04 



** a *t 



eo < oo 

**» o ^ 

I T- J 
io cm in 
n a 04 
o o o 

«- X *- 

-J X -J 

LU O UJ 
Cl Q M 
in 0- c/5 

O AO 

e M a: 

Q )« n 

o 



< 03 
O ** 
«- I 
OJ in 
AfM 

o a 
X *■» 

X -J 
O ui 
a to 
o- CO 

%o 

0J CZ 
** <=* 
O 



< o 
o o 
O I 
i~ m 
AfM 
<r“ O 
£ *- 
X — J 

O UJ 

a c/7 
♦- to 
A o 
o a 

« O 



<N < O 
o o a o 

f- I o I 

aiAoin 
A(M AOJ 
1“ O T- O 

JE w- E 
X J X -J 
o UJ O UJ 
(M to O 07 
t- CO *- CO 
AO AO 

o soa 

« ci *** o 



•*«: rvi «x 
m I o 
>? in o 
rs- cm •- 
AO A 
O «r~ +~ 
X E 

o w o 

N WCO 
r\j to o 
AO N 

o eo 
^ o« 



in h- 

A OJ * 

o a 

r- E 
-J X 

UJ o 
00 OJ 
6/5 04 



O 



0J < 04 

t in t 

m *J in 

(VJNN 

o a a 

v- o v 
J X J 

UJ o UJ 
to CM to 
OO OJ CO 
O AO 
a O k 
o^o 
o 



< f\J < OJ 

m | m I 

o- r j r- nj 
>0 fcO 

o «- a i- 
E E 
X -1 X — J 
o UJ o UJ 
N W(M W 
IM MW Bl 



O 



Z Z_J-l-J~J_l_ICDZO 

<U<OJ<UJUJUJUJUJUJ » « « 

S> »>MW»UIU1»S>N 
NUJNWMlIlWBMIfl-HI'J 
-J J O O O O O O _J 

O'JlQUlIIttClCICtStfllUQ 

JOJUOflQOOOJOJ 



< o 

> CO 
UJ -o 



< CD < 
> CO > 

uj o w 



xxxxxzxxxxxxxxx 

□ z Z O Z O Z O Z C> Z m Z CO Z <n Z O Z O Z O Z CD Z O X O 2 

v -i o «c * < v < \ < 

uuin>w>ui>ui>ui>ui> * > » > ' > >>'> *> ' > ' > ' 

JJ^UlOUJt-UltrUJ^UIfUIOlMOUjOlU^WOlUoUJolUr-llloU 

^ n I J _J J ^ <J -J — J — J — J -4 

ig.MllouioiiJouiouiouiaiiioUiQiuaiiioiioiuQiuoiiJoiuou 
ij«MMjoJOjajo,jojajojojcJjoJaJQ-Jo-icija 



X z 
o UJ 
cc S 



O v- oj in oo O' o 

r • y- *- r- -Y m 

-J _J -I -J -J -J J 



O 

so -o 
_j *j 



o 



•ojc*TOi"«>A ™mu »03 oowi w «6cisTvn »oo<i 



o 




c»jp 

jaemuja rot o^pu* tn» fiunaown flwV***A 
■ 6 jn& 9 fjptAjo A tymxAg »sun ia yS^VJj-) ***0 















m 3»fCi3 uv Ounpown ©if5n*»qijn 

ittOMOdg w*x*i pn 063^970^ 
















fav^iid'iesiouJOCVTl pun 
JTClC.IS JSI *JOpU» U« VjniMB>W 
'6ki^Q'Wi;c*vro^ ymjuoQrj t?s^n is* dbqxnun o*»Q 



I 















f-WXidrwuauop«\<3« pvn 

iWQfrm :*• vl 6w<)*3t>;*| C«uny»»vOA J’.i^iOQun 

urn 10^-2 /a tv* la oSwomn * V> Q 




.cnjeii-j i$i 0*apu> V? tu»«v-i**»A -HJ-*: *j\*o 

tuno«ac) w»**ort ujf»Rj'.o«2 w'un i* oomi-h -n •* * "J 



I 



















pur. 

. 1 •iBniDqur 

l vJ / -^w»&3 ••"’ w “«*v«Mn “*a 



I .. . 



Pf 001 0000 0070 






§ 





l 








PW' 

!=i «* 6u*H*H»l1 'fitmiMUOA 

■6un&vT^ocA*»A ^*ajofig p“ B **v a >» j n ***a 






§ 





mww i«put «• Burrow* «unp 0|6r*JQun 
■fiurr&Vi^BiAjOft -ujrpjaeg «wi ;« rttyotun ***<] 



r 



} 











jwjb/W is: #>«fu? usi Sureomn 'twv***** moitjaqwn 

flun&jropiAJ«A -uj^toocg ia -Jtitv°i t -n OWQ 



T 





'O 





I 





















:_i. 



r 







1 



% 




! 





<5 





r ' 



I 






<2 





Pf 095.00 J8 0«?B 







r 



f 



ff 005 0028 0870 














j»qw» l» ‘'J'P"* u» -Sumw-JOA «En|l«Jun 

. &jr£.iiah«**)A --umuaSg swi » 3S»v»wn «»0 



I 








I 

r 






I £ 

4 pj 



= 3 

O x 
«* u 

08 a 
uj E 

o 

X 

o 

X 



«— p. in co 

to in Ki O 

»-»-*- pj 



(P fO ro Pi 



pj in 
a im 
•o o 
-r >» 

-r -J 
CO CO 

o o 



•- r- r> O 



E “■ 



*- T- -0 



a t 



i o 



in ic o ic m 

*- x ic vi- 

Ko-KOX 

*- 1- PJ PJ T» 
I Nt**' I 
+ P- * P* + 
£ D t OZ 
IN £ NI 

o a x '» o 

V « O < 1C 
IO£«£ 
SKIP WO 
r- V O' 

f- O r* 

PJ 

3 U 3 U 3 
m so »« in 

IV IPJ CCN 

v © vo V 

OJO JO 

< ft 

JZ JK j 
ZOZOZ 



u I t 

, u . U . 

u . o I a i 

i ip K m oc 

ic ic r- * «- 

•O V- V H- ' - 

PXOM» 

v. r •»» i ■*, 

p~ + p- + p~ 

o E O E o 

NlNIN 

■v. o a o 
<£<!!< 
tS£’-Z 

</> V VI V CP 

a ©■ PJ 

»- *- rv 



i ic m u- 
-T 1C I 
P- P- 1 C 
IX O 
*- «- PJ 
— I «x 
r- f P- 

o e o 
pj x PJ 
OOP 
< 1 C «: 
£ O £ 
W » 



o 3 o 3 o 

niPM »h 

a: PJ x PJ os 
o io vo 

_) O -j O -I 



X 3 
■< m 

> pj 



pj 

0 3 0 

-J IP -J 

ocpiz 

O VO 

JOJ 



O E in 
ip r- 1 C 
1C IP 
p- PJ M 
PJ «- »- 

I P- •» 
■P O E 
£ PJ X 
X w O 
O < ^ 
1C £ *" 

p. 1/1 V 
V O' 
PJ t - 



I O 1 

ic m ic 
r- ic -o 
*H ' 
O' PJ P- 
T- O' 



~V o o 

< 1C « 

X o E 

CP V IP 



m a m sc i 

v: mcm . 

P- VP- Vi 

xmx-j : 

r- ~t r- PJ . 

1 *v I -v 

4 - P - * f - 
X O E O 
X PJ X PJ 
O -v O "V. 
< U < 

p- E m E 
* CP X </J 
CO -P 
sP PJ 



in ic 
i v P- 
P- pj 

PC r- 



r- r- ■ 



«P1 PC * PJ + 



+ P- 

e a 
x pj 
o c 

1 C < 



I p- I I p~ 



I 

x E in 

rOIN 
pj m o i- 
m ic -o M 
1 t- P- «- 

PJ + PJ CP X 

IPXP'O 

I p. * p- I 

♦ o + o + 



PJ 



: pj 



XOXXP- 
_ O < O O <■ 
X 1C E 1C -y. E 



a. O E C 
X < X < 
o o o o 
E -I E -J 



X C X C X 

X « © « ° 

0 O £ 1C 

1 J«tlC 



p in I in 
ic PJ ic PJ 

O P- K 1 1 — 

P- >J V M 
vO'- 
xp XPJ X 
>x O P. O 

p- 1 p- I 
0*0 + 
PJ E PJ E 
O X O X 

ft o < o 

E 1 C E 1 C 
IP Kl M C 



1 C O 1 C *- -o 

O IP J PJ PI 

p . sc : -o in m 

x P- v l I 

sf U J p! *p K *■ 

p. | p. | P. I P. 

o * o * a ° 

PJ E PJ PJ P* 

o x a x a 

«c o < x « 

E 1 C E o U 
ICJWX J 



£ o 

x -r 

O o 

VC -I 



»- t- m 



»- r- t- »- O' 



30303 0 30303030330 

u-.,. xin«in»inuiP ,, «' M “''n" 

pjxpjxpJXPjeeiMxpJOC 

so vo vo vO vO VO 

O -IO-JO-JO-IO-JO -1 
<<<<<< 
jttjajtcJicjzjc 



PJ K < 
V O 

a -J - 



pj oc 
. V o 
O _1 



3 0 3 0 
|P«IP« 
PJ X PJ X 
vo VO 
O _l O -J 



3 0 3 0 3 
IPNIPWP 

pj icpj a pj 

x O v o v 

O _J O _J o 
rt < 

; » I J « J 

, X O X <3 X 



PJ <P 
0 3 0 3 
►H in M in 
x pj x PJ 

O v o v 
_l o -J O 



0 3 0 3 0 
MIPMIPH 
X PJ X PJ X 

o v o v O 

_J O _l O -J 



PJ X 
X O 
C -J 



0 X010 

in © m j- in 

ic o ic t ic 
p- vp-ict— 
PJ o PJ a M 

I *x | *x | 

4, p- * P- * 
E O £ a £ 
X PJ X PJ X 

o o o o o 

ic « 1 C < 1 C 

i> £ a e o 

i ip x in v 

o o o 

O T- l~ 
3 0 3 0 3 

m m >-• m 

PI X PJ X PJ 
V o vo V 

o jojo 

*s «s 

_l X _l X -I 
X o X O X 



0.0 *- PJ pi 

JT m in in m 

x x xx x 



dUpfUdJltsafUCXNH 

avj.fl. it. wn J» M«l!B •iCoiW" 

• SucCti ( tU » iA>A nOTuteg utin 1 * fajn»»>n ““*0 



o 




I 




p» r. ia nj <m so 

& O' Kt »- < Wl 

fM im O IM as O 



eo +■ «r <0 sc 

a-k r>i (M ia in 

O Kl r- O O 

r> XI aV «- T- 



- 0 I O +- 

ia + an 

: -a i u x 

i m *: v- in 

) X O X -O 

IrUJt- * H 
, I > I ini' 
+ in. + I 
IIOEO* 
•IN.Ir 
. O O X 

- X < it r- X 

• O X <M U- © 

: 'O i 

O V o 

(M VS CO 



i o t o i 

v /i v ^ 
t- * 1 - X f- 
M- V ►- V 
N K M M O 

(M — IM 1“ >“ 

*» I *» I -* 

rw + is. + n» 

o x. o i o 

IM I N I N 

■v © -* o a 

« x « * < 

* «- e i*» c 

M V to s</> 



a i a i 

an ib ia u. 

x I Si i 
>- x i- sa 
MONO 

* •»» I •*» an 

+ fv. + f- I 

E O £ O * 1 

I(M IN 

o C O O X i 

* < U < X 

O X O X O 

V u s il U 



X ♦ M ♦ 
in x m n 
i n- I p» 
+ o + o 
pj im 

E C t O 
X < X *c 
o U O u 
X -J * _/ 



X ♦ N + X * 
insmsmv 
i N l M s 
+ 0 + 0+0 
im ini rj 
£ O *• O X o 
X < X « x « 

I O o o o o © 
'£ J £ JE <4 



-rci -J < J < 
p^«c»-<+- 
0 . >- X »” 2 S r- 
^ © « «- < *- 
a. as *: “» x -» 



jujuip 30 m 3©3©3©3oa: 

ia w «n « n ipxn iA«an»-iAi-iaik-uj 

njosiMtfii- N « + <M ee (M- a: im a: im a: 3 

io *0 v v o v va io vo vox 

0-JO-IOuO.JOUJO.JO_ia_JO— IX 

<<*_!«< 

i>a jx J< J« < u- es W « J a J aa 
aoaCMtoaoaoaoaocaaOf' 



3U3UJU30JU30 

inNinninMin-mHinH 

(MaNiiua^aroapja 
VO vo VO vo VO VO 
o_io-jo.jo-40Jo_j 



o o *- m 

ov C3 

t> r- »- t- l- 

ct ac a: US , « 



n.oOOOO'Otnu-i'Or'-as 

£ IM XI •+ IA IA IA IA 

v r- r- r- r- «+-.+■ r-«- 



8+rsV* n**.au+>«v3« cu" 

/ +qnunt>upuiu«Suir<>+n'Bi'n»++n«‘ n i^»' 

( «»'!>*i>'j jowi i» tsn+wn •*>a 



i^Moacorv-pw-a- 

x> -+ •» n» O- o- w 

O -a •© N f'J M 

v < n. o *• »- «M 

O' fVI ^ *1 10 M Ai 

•O as so CO CO ffl co 



ki im m ru 



IO I « 
max O 
! * W O «V 
i+NrO * 
« VX O •“ 
. rr C IA M 

■ + n- x *- I 
i E o o i ♦ 
I X f\l (V X X 

i o a i « i 
:n<*«o 

|®IIM 
i s in x in o 
v o ^ 



lOJOaO 
* 3 

Janio J 

cc a cl o a: 



E O I O I 

xinvn v 
oa i a i 
(M- a >• a 
+• x o x o 

4> +-+'•“ «” 

•+ I ** * '«■ 

fw + ^ + |k. 

O X O E o 

NIMXN 

o o a o o 
« 3a < >a « 
E O S O E 
to V to V to 



u 3 ta 3 u 
-in >■ in m 
a im a n a 
O vo V o 
JO JO J 



0 i o 
nan m» 

3a in x X 
t-nOia >• 
x »«- a m 

rNxnr 

1 v. O I I 

♦ r- ^ ^ ♦ 

E O X I X 
XNOXX 
O V N ® O 
a< i *a 
in x t mo 
uiinxmo 



3 O lA 3 

in h 3 an 

(M Ot A tO <M 

VO VZ » 

o _j o x o 



o I * O : 
n ao x n ■ 
aonoa 
NhOJNi-l 

0 X VI- K| j« l 
in + i^xm r 1 

1 

r + N I N+l 
I E O + O E < 
X x fM £ r\j x 1 
-000X00 
CO X < o < x • 
nn x >» i 
Kl O him in v i 

V m n- 

O m im 

3 o 3 O 3 « 

n-n-ini 
to IM CC IM CC IM I 

I z v O VO VI 

a o jc JO . 



i i oa o : 

i X an ^ «- o : 

: o sa v x vo i 

1 h- r*» ia x i 

1 VX IM I I- C 

IM r v x + X' 

*» I Mnif 1 
N»0 I SI I 
O E (M ♦ o ♦ C 
PJ X O IM E I 
O O E O X C 

«aa«x<o- 
E -a e o u s 
to kin a Jr i 
. n. O oo 

rvi *- -o 

0 3 0 3 0 3 1 

« n " n - n ■ 

a im a im a mi 

. O V O V O v< 
-I O -J O -I o . 



loan 
ixn-f m 
ioa » >- 

: i- ►- n- « 
■COMN r 
t -o VX 

■ *» i n- o a 
n- ♦ o I > 
o x im ♦ ♦ 

: im x o x 
: o o x *- 
. « x < o s 
E VT E V O 
to kin N a 
.n. »-o 



aja«OJaJ*J*J |1: J* lL *J“ J *i; 

oaaasaoaaiaaaaoinanaoaa 



»— imkw an si 

O o o o ^ o- 

oc a a a a a 



»in-janiv»JKrM pin 
Klnll«l«on m Ounmnn t^nwa-j*A oiSni»ocn 
■5unannp+»j»n >^>+63 a«i i» »e«v>»wn »«“o 





1 




















. ■ t 

C'. 




t 



Pf0»3.003e0«7» 





F- N. VMflN 

n- ^ 

-r -» a a •«# 

=a oq oo oo « 

S 5 * t t 

•* «« •»•<•» 

o o> 0 o o* 

(M n i «v «v *J 



u-, m w sn u-. sn in tn m o O a o <5 O O P ° 
NNNNNNNIMNOO'JJ'OJJJ'J 
ooooooocjoooooooooo 

OOaOOOWOOoOeoWOOtOMcOOOoOoOcOOOoO 

■ t ■ I I I > • I I < > • > ■ I > 1 

OO'O-OO'O'O'O.O'O'O-O'OO'O'O'O'O' 

r'irvr\icv<vcvMivrvirvfv(vivc'ir\ir\j(vfv 



-O «* O' 

■O O' O' -r 

(V NN(M 



O 0 '«Ni 0 'Ox»NJh«inininininiAininiA 

Ki'O-zui'0XirJm»-r'j(VMCV<vr>i<v(v<v 

minmminininininoooQaseoooooraajw 

i i i t • i • i t i i > i < • 1 • 1 

»-*-^-*-T-^X''r-»- 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 0 ' 00 ' 

9'9'J'O'O'B'O'OO'IMOJIMNNIMNIVN 



-* -J 

m eo 


oc 

u- 


Ul 

u 


M M 

cc 




M 

*• 

x m 


irt a cm 


03 


xi <v 










-J 






o 


> o 




O. 






>v 






o o 




KtAN W) 


«- -o 






*-• 












Z 9 






3 




XI 


•A 






V> 






< a. 






«*• *-« 


3 V» 


N- fs. Ui ID 


I o 




Z ZWH« 


<-> 1 




VS V) < X X 


-» o 










1 IAJUS 3 


a 3 




D ZUH HMD 







> O > •* > . 
io »»'0 j<n« 

rg s* io -o ui 
HUM H 
O O O o o o 
o * a * a K 

r- J>- -l«“ J 
♦ tli + Hi ♦ UJ 



SHun w 
0 « 3 *u* 
O UN U 3 U 
r- a -f a *- a 



90399(090393 

QOQQQOQOQ 

'fOOOO'fND'' 

-* r* IV -Z (V 

aaaaaaaaa 

UiUliiUJUJUiUiUiUi 

_J— i_l_l_J—i— I— »-J 

IDISIOUMAIAOIOO 

oiiiiinHWincniowi- 

910131313131010131*1 

ZZZZ 2 ZZZZZ 

3333333333 

xa.a-a.a-Q.o.a.a.r 

CXXCEEECZO 

uiujuuiajuuujua 

<<<<<<<<<H 

aooooaooox 

Ul 

oaooooocoj 

isaBiBoieosMDU 



O 3 3 3 

CD CO 9 ® 



r-NM-m'ONBff' 

t-NKWin'Of'MO'i'iwi'iioTiwinini" 

KKOcsKaocaKKaasauixCK 



ENDE 










1 




;oq;*/t« x* ajeput c* Punpamw *tSr>**u* 

' urf '* a ®°*3 > ® 8un 1° ®* 3, 0 



! 



tt SO SCOT too iS 













i 




BieoecootaoM 





N N N N 



kj • Ki ro m jo 



<\J C\) w ru <VJ «M 

o o o o o o 

1-1 K1 M JO K1 K1 



wi ry rj m 

» CO 03 -T 1M 

«— vfl lA 



fA Ki H> PA O 



o fA >A 

N. \0 f\J 

fM lA v- 



-J > ^1 > -J 

uOiua uj 

J l\J 1 l\J 1 

< H < N < 

>- O H O ►- 

rvj aj 

-J 5 5 

< > * 



o o a 
o o o a 
O O O f\J 

'Or-Ot- 

c: tv in 

03 N SC X 
X <0 lA 

h- p*- x r> 
X X a. 
a o x 
(A U OW 



I u. O 
ll. z: z *+ 
ZONCS 

O </) * o 

«- £ <“ -J 



) s? O O V? 

I CO tu 00 UJ CO 

I >0 J -o -J *0 

* >r »>r • -sf 

. I u. I u. C 

.rju.rau.nj 

< CO Ui co uj co 

0 10 9 0 

• tn *-< ia ** m 

; a x X c=» 

UJ UJ UJ 

- -J -J 'J- -J 

) CO 00 



J >- N »— fM h 
I h CS >" CO ►* 
IUJOUJOUJ 
» _J VA «J *J 

3 3 3 

.UJU.UiU.UJ 

: s < a: < 3 



^ < 

tu co ^ co 

JO s ^ 

« >* O 'fr 

U. I lA ^ 

u- f\2 z 

UJ CO r~ 

« o>u 

HlAJA fl 

x a I s - o 

UJ *-J 

_J «-J o 
CO 



NhsJ 
co >- *s> 
o UJ z a 
<A Jr-> 

3 -J 

U.UJ Q< 

< x « > 



N N W 

xxx 
m ia ia 

3 > 3 

r ♦ X *f* H + : 

,SlAS!AN' 

o a + o 

AJ AJ <\J 

o sr o s o 

«C X < x < 

> uj o o o o 



m tn h •-« in »-«in 

IQCAJCrAJCSCrNJCtCM 

. O * o <• o *. o * 
_io_io_jo.jo 



: i 

IT; - 

/\ «i * 



^ Ulr- N 

•© is •■o z 

Khn< 

I 1 UJ I » 

<\j »i i\j E 
loztoa 
o<oiu 
in I inn 



i o i a o o 
»- CJ *- KJ »- 

■o z -o z 
r- < r« < n- 
! *1 «l 

nj I n znj 

CO (5 «0 O ^ 
O UJ O UJ O 
in W ia w tA 
?*.. 

cl cl a. 
x o x o x 



A C5 “ i 

<v\- « ii I 

V ta«! 



<? in <X> O *“ 

l- r r fU f\J 

E E 2 fl 2 



■A <A 

nj f\J Ai 

a 2 25 



co o a v- m 

pj aj k» a fO 

(O Q CQ 03 £0 



tLitf wg.f.'p -;k*ooji**" » jx»n 
itcjl nil pflwf\a , i«i-i>|'r 1 <^| lx ini 





j.-»a *»*.•<..•<.• j i. % \ :i jy i i 





_]__ 



r 




, «muH m Mput •A'l-W N 



_JL 




















! 














-$c»f>yda»&j®tjep«ps pon 
jwywis is* eispuB up &un|>eu*ft '6un^«®A fli&rjaqun 
‘6cn6t«PHO'MOA vjrrpjaBg ^sstjr js> &6&^a;jf-t oea*Q 













v\ in in 

m ki k» 

KJ K! K» 



irt irt ia 

ro k» m K* fo ki 

^ K» M K» K1 



fOKlfOKt^V'OKlKV^ 



N N N N 



VI 1A Q- 

O N a ^ u. 

x k» uj u*> i: 

M < £ UJ VJ 

<e u ^ z 



K E 

3 > O 
1/^ 't V> 
N «_» *- 
COON 
^ lf\ > 
** IA u-k 

•vT x 

2 fw M 
*- > « ►* 



•f > ^ ^ 

^ >f N. *#■ 



tA n* «T» ^ 

1 N I N 
♦ 0*0 

l\i N 

X O X O 

2 < X < 

o w o o 

J X J 



O X => Z Z X 

^ <o « a o 

s k n >- a > 

AJ I »* I r O 

O O a 

uj a uj a u ui 

O UJ o UJ o < 



r- rj i 
3 O 3 W> 
^ H I 

pvj cl r\i <x 
» NO NO 
l O J O J 



O O' «J o 



a*! i; l-i*^Aj»».^ir»t pun 

r^aMpn-i*** ,-,# t oi*yi 

“b m l nW IMMA u"*i** •»• J *• vn r* ^ 



23 . 

5* 




nO «0 

O o K> K> 

X X • I 

O irt O J N 

*0 K O 

f «0 • -O UJ *- 

>• ►“ VC I 

v> cj o«v u o 

-1 »- jru-O 

ui v UJ *- >- *-* 



< m < os 
X >- ~ O 
o o X >- 
a a o 

A1 • O •■* 

>- f*j k/> 

> v> > x 

»A MIO < 
^ v> */ * 

z ►- 
z < a. i 
a. a z -« 
z ►- a. u% 



m -J ® -I *■« ►* 

z -j x ~j a x 

w -c *-• < z o 

UJ H UJ ►- N O 'i 



CD X 33 X 
UJ UJ 
*-<:**-< 




frr pm* wtiwwt 
MJSW **•»***• «• Pu«r**n -Cutm 

-*** m -two •••a 



R12 RF 0, 25U 1 0K OHM *-52 Rf 069.1035 335.0716.01 

DRALORIC LCA0207/+--5X10K 

fi13 RF 0,25W330K0HN +-5Z RF 069.334* 335.0716.01 

DRALORXC LCA0207/+— 5X330K 





















ROHDE&SCHWARZ 

MUNCHEN 



Stromlaufe 

Bestiickungsplane 

Circuit diagrams 
Components plans 



R 29500 B1.4 




10 



13 



15 



16 



if M 


y (BU 32) 


Mod - Buchse 


EXT (FM) 


fr 


50 Hz- 20kHz 


ALC < 







gestrichelte (jnien 
Leitungsfuhrung Option ! 



Interpolotionsoszillalor -50kHz 
Interpolation oscitlatior 
hierzu 302 6415 S 







Modulo 1 1 onssteuerung 
Modutbtion control 
hierzu 302 7011 


(ST10)o,bl== 
.BU 10 a ' y 


-=V Y •=¥= 



Y16 Saugruppe Eichleitung 
Attenuator 
hierzu 30 2 7311 S 



(8U30I 

HF-Ausg g 
O.lpV- IV 



‘ Uberspannungsschjtz; 
i Overload protection 



Hill 






(■■■I 



!■■■ 






mi 



iza 



EQ 





1-5.7. 


SEMsman. 


J 

Motherboard 1 
302.5119 


9.H.T3.15. 
“17.S.20.21. 
22.29.31. 
32.34.36. 
38.39.41. 
42,51. 53, 
55.57. 
59-63 


- 

L1-L7. L9- L24 =1.5 pH 
C8=1pH 

; 

Filler 
302 6615 










j Motherboord 2 
j 302 5160 



■ ■■ 



■ ■■ 
■ ■■ 



lilil 



Option | 

Referenzoszillalor I 

302 8918 



Interpolationsoszillator - 100 Hz 
Interpolation ozcillator 
hierzu 302 . 6615 S 



Steekereinheit 
335 0939' 



LL 



1 — 

Y11 _ 


■ 1 .... — 4 

Mikroprozessor 




Microprocessor 


! Option I 


hierzu 302 7111 S 


J IEC-BUS ' 




J 335 0916 J 





Tastatur/ Anzeige - Einheit 
Keyboard / display 
hierzu 302 7911 S 



Option- 

Verdopplerjj 




Sollwert AM 

Regelspannung vom Verdoppler 
Regelspannung der Ausgangsstufe 
Abstimmspannung fur Y 3 
Modulationsspannung fur FM 
1MHz - Referenz 
Referenz signal fur Y8 
Referenzsignal fur Y7 
Referenzsignal fur Y4 
Referenz von YSnach Y7 



<$> 

ROHDE tSCHWARZ 

MtjNCH£\ 

1 GME Datum Harr* 

gwg”. 28.2.79 Gr 
02_79 On 

gtftnjlt 



0 1 2 

ZENlJMfclfcK 

o\*r*r* IZfff'io Vr 



302.4012 S 

302 . 4012 Vi — ^ 



c! 251661 or 79 ^ SMS Signalgenerator 






IRKIliflliSir 



13 



16 

























to 



Ausgangsstuf e 
Output stage 
hierzu 302 5219 S 




IliiHii 



!■■■ 



1111 



s=ui 



(■MBI 



IBBI 



IBBiBBI 



Motherboard 1 
302 5119 



I 9.11,13.15. 
,12820.21. 
1 22.29,31, 
r 32.34.36. 
■ 38.39.41. 



Teller 

Frequency - divider 
hierzu 302 5419 S 



Phosenregelung 
Phase control 
hierzu 302 5819-S 



Reterenz 

Reference 
hierzu 302 6215 S 



Option 

l Referenzosziilator 
302 8918 



Interpolotionsoszillator - 100 Hz 
Interpolation ozcillator 
hierzu 302 6615 S 



Ref Freq 














Fur diese Zeichnung behalten 
wir uns alle Rechfe vor. 




Ansicht und Leitungsf uhrung Bauteilseite 
View of tracks on component side 



Halbzeug. Werkstoff 



Be nen ruing 



















■If 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 



Q12 3 



Motherboard 2 



Ansicht und Leitungsfuhrung Bauteilseite 
View of tracks on component side 



































15 




17 



18 



19 





h20V 




D 



1 



Verdoppeln AM -longs. 
Doubling AM slow 
„G " „H " 



Regelspg. 
(Verdoppeln) 
Control voltage 
( doubling ) 



Regelspg. 
Control voltage 



Soilwert 'HF - 



0 1 2 
ZENT1METER 



16 



17 



18 



19 











Set 


value Ausg. 
RF 

output 


Stromlauf zu 


Ausgangsstufe 
Output section 




"7 


302.'5219 S 


<s> 




Z 


302.4012 V 


302.4012 


'0 


21 1 


22 






23 



15 





















7 



10 



u 



12 



K 



13 



14 



15 



+15 V 




mixing 
„ F" 



7 



8 





n 



72 X 




14 



15 
















Draufsicht Draufsicht Draufsicht 

Top view Top view Top view 



6 



8 



9 



HF-Eing. 

RF Input (MP1 



,GL 1 

BA 379 



HF-UMSCHALTER 
RF switch 



BA 379 

1R 21 

i 820 



,GL3 

- BA 182 



GL4 

-W— 

BA 379 



Tc337iR23 
"T™ 820 U 2 ' 7k 



GL 7 

“? W— 

J 1N4448 

il R24 

V 4?0 GL6 

EH— 

GL5 BA37S 

- - BA182 

*034 iiR 25 

*J^820 U 4,3 k 



LI 2 

1,5 27 



LO-Eing. 
L0 input 



47 




330 


2,7 k 


C3 






iGL8 


Hh 


— < 




^ BA 182 


2.7 


H 

1 * 


Li""’ 


"~l 

Eli 


C4 


Li 




n. 


II 


J 




lh; 


“1 r 


1 ■ 


J 


(N 


12 


jL2 


ol 


C6 


Li 


f 







(MP2j c 10 


C9 


R3 


Yrlh 

T .. 1 18 ., 


jit 


169 


1 LSjL 


1 Yjl. 




iW ir 


6.8 



*30^.5290l 



l1 _T" 



i 1 

:C14 

27 74...8.1V 

, C92 \ 



2.4,5 h P Q 
5082- 
9200 

MISCHER" 
M ixer 



C95 

— II — l 

V /lRlol" 

\ Y 267 C94 

4 IM 

1 1,5 n 

L6 f|R108 
V 820 



T 10 

BFR15A 



0,17.. ,0,2V 



iR106FiRl07 
J22 U 113 



6.1... 6,7V 
(MPLy 

R10 

S— 

L8 

220 pH 

R6 C16 



[W i 


n R8 -■ 


r 


U10 ■ ■ 




Draufsicht 
T op view 



5 



8 



9 









































g-mTCTT.iw rr w i ■ Fif yrn 









































■on* O^ne 
ir-3n2D^gaD«> 



WoHstor: 



Name 



Beoe^n^ng 



Zeichn -Nr 



ROHOE 8 . SCHWARZ 

MUNCHEN 



*<oir>zeug Wef*stott 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 


























7 



8 



9 



11 



12 



10 



ST2 



20 V 



GL21 

BA 182 

-H— 



R21 

2,7k 




R84 



C85 

C83 -L. HHH( 

1 ' 5n X 1.5n 




BA 379 



A, 7n 



B1 



B2 



B3 

8 5 




C55 

I 4,7n 

GL55 



B 4, B5 

•6- 

2 



9 


• 9 • 


9 9 9 


1 


Draufsicht 
Top view 


7 




B 6 






1 


Draufsicht 
Top view 


9 



b 



C90 

10 n 



* 15 V 



-i — i — i — 

1 4 

Draufsicht 
Top view 



L 61 

1, 5 pH 



I 

I 



C91 

10f> 



+ 5 V 



•Q 

E 

T70,T 71, T72 



C95 4 




iz 


in " 




f 10n 



I 



C92 

10n 



-15V 



1 

I 1 



C93 

On 



+ 20V 



C68 

— 8 



Xc84 






2~7k 














X 1,5n 


1 


,R86 
I 820 


GL56 
BA 182 ? 

C 6 

IK 


7 


@ 




r 




AMPLITUDEN - MODULATOR 
Amplitude modulator 




GL 6 

— £N * 




JBR2 


C54 \ 

— JhH 


|R56 

J 6.8k 


GL 61 

9 H 9 1 


1 ■ “ 1 1 9 



i_62 • < ion 
isp : 



AR55 

112,7k 



330 



GL 64 



ft 



R64 

6k 



0 



R57 

12k 



C57 



3x BA 

GL 60 $ 379 $GL62 



1 0n 



-15 V 



R58 

15k 



C58 



:!> Leo 

0, 47 p 



C59 



I " 180 I " 1 



R59 

80 U 15k 



0 



Spannung an den MeHpunkten 
Voltage at test points 



R60 

160 



C60 

Ml— I 

470 



R61 

2k 

C61 

MM 

1,5n 



► 15V 



3x BA 

GL63 4* 379 4^ GL65 



R62 

15k 



C62 
■ 180 



C65 



0 



C63 Ar63 
“180 UtSk 



R65 

12k 

C64 

-II— I 

1, 5n 



330 



-15V 



Freque nz [ MHz ] 
Frequency 


„ D” 


„E " 


MP 5 


MP 6 


MP 7 


0,4 129,9999 


L 




+19, 5 


+ 4,8 




130 189,9999 


H 


L 


-14,5 


0 


-13,5 


190 259,9999 


H 


H 


-14,5 


0 


+ 18,5 


260... . 520 


L 




+ 19,5 


+ 4,8 





9 a,b 



* 16a, b 



1 a,b 



14 a,b 




19 a,b 

HF - Ausg . 
RF output 



17 b 

Eing -Regelspannung 
Input - 
control voltage 



0 ? 2 

ZENTIMETER 



<8> 

ROHDE & SCHWARZ 

mOnchbn 


Halbzeug, Werktfoff 






1GME 


Datum 


Name 


And 

ml. 


Aitd.-Milttg. 

Mr 


Datum 


Name 


gezmlthntl 


8.9.78 


EH 


m 


24 668 


02.79 


Mu 


htarbtlfe! 


09.78 


Gn 


B 


26 489 


11. 80 


SY 








C 


28 027 


02.82 


Gn 


normgtfh' 















Untotarierte MaBa 



MaBstab 



Zeiehn. Nr. 

302. 541 9 S 



302.4012 V 302.4012 



Ertalz /. 
Ze/thn 



Teller 

Divider 



10 



ii 



12 














































Diaaa Zmehnuag «*t»f £igtnlum. VanriatftUiguag, 
wtbajugla Vtrwarluag, Mitiaihu tg aa a»4a ra i*t 
itralkar un4 tcJitd*a»fiaUp/Mtlig. 



2 



3 




5 



6 





* 


C 21 




- 


- 6.8 


GL20 


C20 

ii 


f rr 


— IV“" ^ 

BA 182 j 


' II 

! 4,7n 

1r20 = 


1 

! 

z C22 



GL40 C40 

BA 182 u >7 n 



j R40 f] GL41 ; 

R81 fl 2 ' 7k T BA182' 



TIEFPASS 190 MHz 
Low pass 


C23 


C25 


18 


“2 8,2 


(L21) 


T ( L22) 




302 . 5454 


C24 


4=C26 


12 


I” 


TIEFPASS 260 MHz 


Lowpass 




C41 


C43 


4,7 


“ 4,7 


r fLipr ■ 


r t l 4 . i ) 




' _102.5_431_ 



|C4C 
=S 4.7 



GL42 

BA182 



-L C 81 

^ 1 On 



T70 

BCY79 



T71 

BCY59 



IR82 T 

1 4.7k 



C-L70 R76 

1N4448 15k 



C75 

HI — I 

lOn 



T72 

BCY59 



I" 7 



J_C 84 

T" 1,5n 



Freque nz [ MH; 
Frequency 



0,4 .. 


....129.99? 


130.. 


...189,99! 


190... 


. . 259,99? 


260.. 


. . 520 



5 



6 



cn 











Ansicht und leitungsfuhrung Bouteilseite 
View of tracks on component side 




Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 



SMS 



Bvt’Mf 2 









o 




o o o o 
u fi u u 

4* 4* +> -p 

to w to w 

> > > > 

LTN ITNITNCO 
r- CM 

+ + I + 











C\J CJ Ci CJ CVJ CM OJ 






<tj «< <«J «aj 

S. B SB 



>>>>{>>> 

B B B B fi S fi 



m « m m 
*ri r d tj 



VO IA\}- 0 \ 
•r- CJ IfN 



OOOOOOO 

t- CM r- r- ON CJ VO 

inroo C- O t — NO 




rf cij c3 ctf cd nJ c5 
On On on on On on On 



on on ON O' 




WO OOO 



ci OO 
Pi 

co I 

*8 



c c . c fi c fi « 

<d aJ nJ ctf fi n5 cS 

N N N N N N N 

« w ns a W W trj 

s s s s s s s 

OOOOOOO 
VO CJ VO CO VO ON CJ 
CJ ITN CM rO CM rO l/N 





C fi 


> 


> 

a 


o 5 o 5 


a 


> t> 


0 


0 




0 


0 

0 


m 


CM 




I 1 




N 




N 


« 




W 


K 




s 






bO 




b0 






fi 


§ 




aJ 


fi 


fi 


bfl 


fi 


0) 


N 


GJ 


1 — 1 


c 


P- 


H 


0 


m n 




fi 


1 — 1 


S • 


O 4 


« a> 


fi 


0J 


bo 


<D 


fi 


<u 


rD 


W 


• PS 


O 



260 MHz 1 0 19 ab >60 

400 MHz 1 1 19 ab >60 

























T3,T4 






























BF 247A 

u\ G * 


R9 


R13 


(MP7) 


GL3 

jrf* ( , 


R24 

5 6k 1 Jr 




^ T 


o 7-7 k> 


4.11,3V 

. i 


M 1 

1N4448 1 


\d 



Gil 

• B6UV* 



7 C13 R46 




!.2n 100 


T4' 




BFR15A 

























1 



2 



3 




5 



6 



8 




iSa.b spanrtung Uf 

Tuning Oi 

voitog® 



5 












jntpi|i!!i]iin|iiii|fni|' 

Q J 2 3 

ZHNHMETER 



B 


24791 


Oi .79 


Gn 


C 


25166 


10 79 




£ 


2< 6W9/ 




j£l 


F 


2802 7 


/i.e/ 


tis 










Hu 

t^te-Q 


r^7QnQ<;rp 




IF MG 


•og *■, 


NOfTit* 


iu-yy 


10.7, 78 


Wn 








NO'm 












<$> 
2o Ge" 


ROHDE & S6HWARZ 

Mk/NC^E N 

SMS ' "T 



2 1 

HoltVPuQ Wfrrf'Slotf 



Oszillator 

Oscillator 

Urr-I M' 

1302 . 5619 

v **n? 4012 v I 
















































QUO! 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 



Mails’ -it 



Oszillator 

Oscillator 



ROHDE & schw&r: 



c 




o O, 0 








1 1 III 










; " 








os 











1,3111 

i§ |a§SSf g’lppl ffjSg! 




jPMlp 


P||| ^,3 






' 'iT 























7/ | 12 ▼ 1 13 | H [ 15 [ 76_A | 77 | 18 [ 19 



+ 5 V 























Ansicht und leitungsfuhrung Bauteilserte 
View of tracks on component side 




m m m m m # § flo o 




































Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 














































Stromtauf zu 
< 8 > 


Umsetzer 

Frequency converter 




Z 


Zeichn. Nr. 302. 6015 S 






302.4012 V | 302.4012 




21 


22 




23 



F 



































2 



3 



5 





2: 

ki 

3: 

o 

‘33 

5: 



N 

cc 

3: 

o 

co 

Uj 

Q 

3: 

O 

Q: 



a> 

S 

* 


■ D 

2 


c 

o 


c 

O 


C 

o 




6 

3 


cn 

o- 

r^i 

o 


05 79 


10. 79 


09.81 




o» 


24 668 


24 791 


25 166 


27829 


28027 


III 


< 


ESI 


y 


y 


U i 






m 




■ 


■ 




, _ 












<_> 
















1 




1 




ai 


1 




1 


1 


9! 


r-. 








■ 


W Q 




1 




1 


1 


- ^ 


Q 






* 


I 


* 2 

O 


S 


a 


■3* 


£ 


1 










U 


■ 



+ 15V 




ST 5 15a 



Eingang Referenz 1 MHz 
!npui Reference 






4jy- 



2 



3 



5 



6 



7 



Ausgang 380 MHz 
Outpu t 

ST5 19a, b 



■18 

i 47 ^ R9 



+10,2 VI “l.8n 
j L9 

C18 i* 680 ^ 



T 2 



BFR15A 



C20 

-II 




R15 

-L_— « 


C21 

r— II— 


R17 

_j — i 


1 1 

In 


11,3 




II 

In 


j — f 

33,2 




T3 

BFR 15A 






44^ 

^GL5 

44^ 

GL7 



I 16 


I 4 


CLEAR 


CK Doiwi 

B3 


LOAD 


SN54LS193 


°D 


Qc Oa 


7 


6 3 




dTre - 

2N2369A 




s T5 SP 8632 
BF272F 



13 12 7 

t =Lc34 



’O-J BW — P — 

in In 



4x HP 2800 












































5 



6 



s 




30000 



Datum 



Name 



Halbzeug, Werkstoff 



MaflstaB 



Untol 



MoHe 



27629 



Benennung 



Umsefzer / Conerter 



Zeichnung besteht aus Btcrtt 



registr 



Zeictm 






D*arh Dotun-i 



Oahtfn 



Of an (tk>t fuf K -Qrdn*r! 



































20 



21 



22 



23 



C 64 

0.1 (J 



♦15V (Stand - by) 

® 



C56 

HH 

100 y 



B2.B13 

6 5 



B1 ,3,4, 6,7, 11,18 

14 8 



B5, 8,10,12,14,15.16,17 

16 9 







T1 

G 




D I •. • ) C 

S 



Draufsicht 
Top view 



T2. 3, 5, 6.7,8, 9, 10 
c 



0 




T 4 



0 1 2 

ZENTi METER 



Stand 

by 


Stromlauf zu 
/s. 


REFERENZ 




302.6215 S 




Refe re nee 




302.4012 V 


302.4012 


20 


21 ^ 


22 




23 



D 















































w 



11 






13 



14 



15 




11 a,b 

40/ 80MHz 

Ausgang 

output 



17a 

MO 



6a 

Y8-Referenz- 
Ausgang 
Reference output 



19a,b 13a 15b 15a 17b 2b 
1MHz- M4 M3 M2 Ml 

Ausgang 
output 



10 



11 



12 



13 



14 



IS 












































5 



6 



7 



8 



9 



-8.0V 



GL 3 

-w— 

IN 4448 



15k 

.C45 C12 

’ 10 n n i ii 



-^Blf 

LF 256 H 



f 


* 




n R28 -J 

H 5,11k ■ 


3 C48 
22 m 


- T GL8 

1 BZX79/C7V5 



0.1 M 



C13 

_|[U — 


*15V R27 

1 L, 


■U 

10 m 


•5 V 22k 



B5/H 



♦ SV-m- 

R 70 1 



— -i + 5V'"*— ■ 





5 


10 




4 


ii 




9 J 




B5/I 




1 


B 6 


11 




B7 




B8/I 


SN 




r 3 


SN 


3 




SN 






54 S 112 J 




. 12 


54 LS290J 






54 LS 74 J 


MC 14518 






J3 






12 




8 

n 





-5V +5V 



♦ 5V 

B4/n 

^r\s 



B4/E2 B4/M 



B3/IH 

^19 



B3/EI B3/I 





rH 


(721 

>8 11 


R33 


L10 


L11 






' II 

in 


~^o | 


0.27m j 


0,47m 








R34 n 


C22 1 


C23_. 


B 4 






68 U 


100 "T 


120 “ ” 


SN 54 S00 J 




1 


1 


-L 




B3/n 












C17 

►5 — II— 


R 31 

-CD ► 


L 5 


L 6 



B 3 

SN S4S00J 



In ’20 



0. 12 M 

C18, 

56 



0,22y 

C19 

56 



B1 

SN 54 IS 86 J 



Bi/n 



i C59 

in 



Bi/m 



13b 6b 8b 
FM- „A" „C" 
Spannung 
FM voltage 



5 














































0 




Bauter Iseite 
side 








































GL11 

Al 

r 1 



i i 

A 3 

L2 CU 



ST 7 T4q h 




T8 

BCY 59 





|R47 J_C22 

150 *T* t- 




Misch - Osziilator 
Mixer - oscillator 

20 ... 22 MHz 



17 

2N4416 



C18 R33 

~fl 



R34 h 

3,9k U T3 

_ 2 N 2369 








*3 




1 


L 5 


R4 3 

i 1 . 4 


B 12 




10 fj 


47 


SR A 1 


8 


J.C23 


■ C24 


|2 |5 16 17 





Tl,6n Tin 




C 60 

Ml- 

220 



— ] C33 

:li3 L_|S — s 

,C50 :! 39M ^ 0n 



I ,5H 



16 I 



2* 4 • 


6* 


89 


In. 3 v 


5* 


19 


Draufsicht 




Top 


view 


B 1 3 



B2, B4...B6, B8 




Draufsicht 
Top view 



Draufsicht 
Top view 



B1 , B9 



ZU R2 g 

to C 26 , 



B3,B7,B11,814 




1 1 
Oraufsicht 

Top view 






B1,B9 BIO 




1 4 

Draufsicht 
Top view 



T 1 . . .T 5 



FreqUenz [ MHz] 260 280 320 360 380 400 440 

Frequency 279,9 319,9 3 59.9 379,9 399.9 439,9 479/9 

A LHLHLHL 

B LLHHLLH 



D(. .)C 



S 

T6,T7 



0 1 2 
ZENTIMETER 



Frequenz I MHz 3 
Frequency 

C {Osziilator } 
Oscillator 

D { Teiler ) 
Divider 



0,4 130 190 260 380 520,0001 

129.9999 189,9999 259,9999 379,9999 520 789,9999 



19 a, b 

Ausgang /Output 2.. .2,2 MHz 



Stromlauf zu 



interpolation oscillator -50kHz 



17 is 



z 


302, 6^ 


5E3 




302.4012V 3p2 


mm 















































17a 17b 15a 13a 8a 6a 



5 6 



15b 13b 6b 8b 

A B C D 



11a,b 

Eingang / input 100... 135 kHz 



9 


































a 



& 

u 






c 

!s| 

If f 

IiS 

]| 

ill 

If 

if 



UJ 

* £ 

O 



ca 



3S 

Uj 

5: 

o 

C3 

£ 



Q: 

5: 

o 

co 

eg 

Q' 

a: 

o 

o: 



o 



o 



Q 



CO 



UJ 




ST 7 4q, b 

Eingang Referenz Mnp ut reference 



17a 17b 



1 5a 13a 8a 6a 



15b 13b 6b 8b 

A B C D 



< 396 ; 066 ; 35 









































Ansicht und Leitungsfuhrung Bauteilseite 
View of tracks on component- side 



Ibgfei-© | Izli 






waibze’jg 



25 863 
28027 



Name 



Ber\er>nur»Q 

Interpoiationsoszillator- 50 kHz 
Interpolation oscillator 50 kHz 



ROHDE & SCHWARZ 

MUNCHEN 



Wi 













































10 



11 



1 





.R22 J ♦ 


C 20 


HI 


j 220 1 7 


■ 4?p 




R21 

Ik 



T3 

2 N 2369 



♦ 5V 



10 



BR1 



p 

O B12 



SN54LS04J 



e? b,2 




►5V 



B2 

SN 54LS290J 



113 



B3 

SN 54LS290 J 



12 



13 



h2 



15 



113 



B4 

HEF 4029 



— CD" Signaturen zur Fehleranaly se. 

Siehe Beschreibung Abschnitt 5.2.8 

Error-diagnosis signatures. 

See section 5.2.8 of manual 



t 



10 



14 



□ 



12 







Frequenz [ MHz] 


0,4 


5 


130 


190 


260 


380 


520,0001 


780 






Frequency 


4,9999 


129,9999 


189,9999 


259,9999 


379,9999 


520 


789,9998 


1040 






E {Teiierf i Iter ) 






L 


H 














Divider filter 






















F ( M ischer ) 


H 


H 


L 


L 


L 


L 


L 


L 






Mixer 






















G ( Verdoppler) 


L 


L 


L 


L 


L 


L 


H 


H 






Doubler 






















H (AM-langs.) 


H 


L 


L 


P_ 


L 


L 


L 


L 






AM slow 



















24 

D 



11a, b 

Ausgang 100 . .. 135 kHz 
0 utput 



9 



10 



11 



12 



13 



Ik 



15 



\l 


CD 


J C21 i 

I"' 1 




B4, B5, B6, 
B7, B8,B9 



C30.C31, 



B2 , B3, 
BIO, B12 



7a, b ♦ 28V 



1 a, b + 5 v 




Draufsicht 
Top view 




Draufsicht 
Top view 



B4 ... B9 




Draufsicht 
Top view 

B2, B3,B10, B12 




Draufsicht 
Top view 



D • • C 



12,13, T4 



0 1 

ZENTIMETER 



<$> 



Siromlauf zu 



I nterpolationsosziliator-100 Hz 
Interpolation oscillator -100 Hz 



13 Ik 



Z«tchn. Nr. 3Q2 . 661 5 S 



302.4012V 302.4012 



2 














































*5 co cr> rs 

'O C7I /o ® O 

uo O- So m 

^ sj in lO S 
«N CN £ CN ^ 




e I CO CO 

I l^k" 



s 1 i i 

Sill 




T 1 

2N4416 




* 100Hz Interpokrtionsoszillator 

Interpolation oscillator 

12 25 ... 33,7 MHz 

C11 



3?k 5 n T2 

T 2N2369 
012 R13 /T> 



B6 

HEF 4027 



ST 8 4a,b 

Eingang Referenz 
input reference 



iRIO ARII pi R9 

27k Li 27k V 1k 



10 13 



PR 


12. 5 






Q Bion D 




0 B 101 


D 2 


0 SN “ S71J CK 


11 6 


^ SN 54 S 74 J 


CK - 



GL5 

-H*— 

1 N 4448 



P- Tei ler 



GL4 

1 N 444 8 



>T4 

2N2369 



IZ 

13 

^ BORROW _ „ 

B8 

"lOAD^ 5415193 ' 



9| load SN54S169J 



Il6 [15 1 14 |13 
p 73 72 71 70 



PROG. CS 
17 JT 



117 118 |19 1 20 
p 63 62 61 60 



D - 6243 



DCBA 

6 |5 14 (3 |1 |7 |10 



\V l 22 I 2 3 i L 

P 53 52 51 50 



17a 17b 



15a 13a 8a 6a 



p 40 P 41 p 42 p 43 

2 [3 74 5 

ClL4 

t • 15}jH 



15b 13b 6b 8b 

E F G H 





(1 R 22 j 


+L, C20 


D 270 


T" 47 H 


i 

. L.~— 


f 10 


) T3 


[ 


1 2 N 2369 1 

1 


JBR1 


1 


1 

t i J ~ 



Frequenz [ MHz] 
Frequency 

E (Teiierf liter ) 
Divider filter 

F ( M ischer ) 
Mixer 

G ( Verdoppler) 
Doubler 

H (AM-langs.) 

AM slow 



0,4 

4,9999 



B12 

SN54LS04J 










































1 or tiieie /anhm.i 

uni ,ift? Re: 






INTERPOLATIONS 

OSZiLLATOR.IOdHZ 



moaom 



Ansicht und Leitungsfuhrung Bauteilseite 
View of tracks on component side 



Maflstab 



Tcleronzongobe 



Hctbzeug Werkslott 



Name 



Benennung 



Interpolationsoszillator - 100Hz. 
Interpolation oscillator 100 Hz 



2eichn -Nr 



ROHDE 8 SCHWARZ 

MUNCHEN 



PF 09S?18: 









A 


245i5 


10.78 


Gn 


B 


24 791 


02.79 


Gn 


C 


25863 


01.80 


Rn 


D 


26 489 


12.80 


Sv 


* E 


28 027 


02.82 | 


Gn 


















































And 

Zus! 


An derungs- 

Kitteilung 


Tog 


Name 






— — 










2 



4 



b 



7 



8 





Name 



Norm 



Nome 



24545 



Mo fie ohne 
1 ol pr a n z a ng ob e 



24 791 



Holbzeug.'Werk stott 



25863 



26 489 



28 027 



Benennung 

Interpolati onsoszil lator - 100 Hz 
Interpolation oszillator 100Hz 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 



2 


























6 



I 




A 6 I 7 i ▼ 8 , ~ | 9 



10 



11 



12 



13 



14 





























<3 






4 



11 



c 

fO 



Ol 



3C 









i 


i 


i 


1 


1 


1 


i 








1 


I 


* 

3 










1 


IS 












i 


5 


r" 








i 












f 


N 

<N 

O 

00 

CN 










m 


m 









ae 

Ui 

o 

It 

Cfc 

36 

ac 

o 

co 

•fl 

Uj 

Q 

5: 

o 

<*: 



in 

o 



CD 



o 



CJ 



<N 



Hi 



NUR VAR 22 
{ zur Ruckwand } 
( to rear panel) 



ST 10 

Mod.-Eing. 3 15b 

Mod. input 3 



20a,b 



NUR VAR 22 

( zur Frontpiatte) Mod - Eing. 1 
(to front panel) Mod. input 1 

VAR 22 -T MoJ'Sng- 2 
L Mod. input 2 
(zur Ruckwand) Ausgang i) 

( to rear panel) output 



Stellung der Betriebsartenschaiter 
Positions of mode switches 




1C 


un- 


AM 




FM 




Anschluf 


modulieri 


% 

<T> 

X 


int 


ext 




1C 


un- 


M Zweit- 


i 


Zweit- 




Pin 


modulated 


Module 

tion 




Modula- 

tion 


B3 I 


13 


L 


LHi } H 


LH 


,, h 


B3 2 


5 


Lv 


HLi) L 


H L 1 } L 


B3 HI 


6 


L 


HL i) L 


HL 


ii L 


B8Q I 


6 


L 


H H 


L 


L 


B 80 | 


12 


H 


L L 


H 


H 


b ao m 


13 


L 


L L 


H 


H 


£ $0 IV 


5 


L 


H H 


L 


L 


B 14 I 


13 


H 


L L 


H 


H 


BUI 


12 


L 


L L 


H 


H 


B 14 m 


5 


L 


H H 


L 


L 


B 15 I 


5 


L 


/ 




/ 


B 15 I 


12 


L 


/ 




/ 

/ 


B 15 HI 


6 


H 


/ 







U VAR 52 



— (0 00 



Signaturen zur Fehleranaiyse . S iehe 
Beschreibung Abschnitt 5. 

Error - diagnosis* signatures. 

See section 5 of manual 



4399 























MaflsJab 

Haibzeug. Werk&totf 



Modulationsteuerung 
Modulation control 

r, -Nr I 

1302.7011 | : 

V 302.4012 V I erstsZ :-302.4012 
8 




































































m ijmmttm 






MaOe Ohne 



Toteronzangabc 



Nome 



Anderungs- 



Nome 



Mitteikjng 



zulGerot 



SZZS'l { 


5 jj VMOv.V,,,^,. 

. "" fa. 


V-3J 

' *»v» 






v M.. - 

i m m m i 


< 

i m i 


5 7 © « ! 

1 * 1 1 : 


n $ 1 ^ 

i & v- i* w 


f 

* 









vC-5ociw 




Monslab 




Holbzeug. Wer 


kslofl 




Benennung 

Moc 

Moc 


ulation steuerung 
julation control 


z 






























































;HLE!7UN6 
- Attenuator 
: 10 20 40 BO WD dB 



UBERSPANNUNGS- rll 
SCHUTZ 

Overload protection 

12b 8c 



36b 7b 8b 10b 11b 



2b 

































ZUR TASTATUR /ANZEIGE -EINHEIT 
To keyboord /disploy unit 



9 10 11 12 

WR R0 CS' C/D 
82?9 



1 2 3 4 5 8 7 8 



INT CLK REMOTE RESET 
8279 



- ( ) — Signatu ren zur Fehler analyse. 

Siehe Beschreibung Abschnitt 5.2 8 
Error - diagnosis signatures 
See section 5.2 8 of manuel 




















Fur diese Zeichnung behalten wir 
uns alle Rechte vor. 



Ansicht und Leitungsf uhrung Bauteilseite 
View of tracks on component side 




6 



8 



A 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 




tsus 



m mmasmsa 



'S TSTSm 








0 

iS Sf 


\® 

a& 


% 


• 






a 






J. 



IBS 


i 


am 


i 



. » 


“ 




a f. 










— — o f 


® — j- 




* ® m & zs?® 



B 



c 



D 









Versorg.-Nr. 




VG-Sachnr. 


13 


p i n i m 


fo- so 




Malle ohne 
Toleranzangabe 




Maflstab ^ ^ 


D 


28 027 










ljggal 




Holbzeug, Werkstoff 














■ ■ 






Tag 


Name 


Benennung 

Mikroprozessor 


z 










Bearb 


17.10.80 


SY 










Gepr. 














Norm 




























<$b ROHDE & SCHWARZ 

MUNCHEN 




Blatt-Nr. 

2 














Anc. 

Zust. 


Anderungs- 

Mitteilung 


Tag 


Name 


v. Bl. 


zuGerat. SMS 


reg 1 V 302.4012 V 1 erste Z 302 .4012 1 



Jt r 6 ^ 7 1 8 



















































16 *270 XL 



16 x 2N2907A 



R 17 

27 TIL 270 

n HI IV v VI 




ST 1 

H_ 1,16 



B21.B22B3E 

B42,B43 



R 25 






20 


R18 


n R19 


27 


II 27 




Draufsicht 
top view 



T/UI IX n 5*5082 - 4684 

kl GUI GL12I GL13 GL14I GL15 



1 1 P I 3 1 * I s K iZ.. lg-JiQ-Ln 

0 1 234 56 789 



B 42 

SN74 LS 145 



a b c ' 0 
Tii fi4 [a nr 



pV mV d8pV dBm OVERFLOW 
2 |3 |4 1 5 

1 2 3 Tl 

B43 

SN 74 LS 145 8 

A B C D 

115 1 14 |13 |12 



T 17 

BCY59 



Ansicht von unten 
bottom view 



T18' 

BCY59 



4 5 8 



GL30 



B18 

2. NE 555 V 



-LC7 
^ 0. 47 p 



1 14 

B20323,B24 

B25,B26,B27 

B29,B30,B31 



B28, B38.B39 
B40, B41 



B21.B22.B36 B42.B 43 



620,623,824,625, B28,B38,B39 

B26, B27, B29, B30, B31 B40, B41 




. u * 
• • 

ft ft 

• ft 

ft ft 

ft ft 

ft ft 


16 1 
7 


■ ; U7 


ft ft 


9 



TASTENFELDER 




Draufsicht 


D raufsicht 




top view 


top view 




0 


S 42 


MHz 


SI 


1 


S43 


'+ AF kHz 


S 30 


2 


S 44 


-AF kHz 


S 31 


3 


S 45 


+ 100 Hz 


S 4 


4 


S 46 


+ 1 kHz 


S 5 


5 


S 47 


♦ 10kHz 


S 6 


6 


S 48 


♦ 100kHz 


S 7 


7 


S 49 


♦ 1MHz 


S 12 


8 


S 50 


♦ 10 MHz 


S 13 


9 


S 51 


- 100 Hz 


•S 14 


• 


S 40 


- 1kHz 


S 15 


— 


S 39 


- 10kHz 


S 20 


CE 


S 37 


- 100 kHz 


S 21 


STO 


S 36 


- 1 MHz 


S 22 


RCL 


S 29 


- 10 MHz 


S 23 


mv 


S 16 


AM % 


S 2 


mV 


S 17 


FM kHz 


S 8 


dBjjV 


S 18 


UNMOD 


S 3 


dBm 


S 19 


400 Hz INT. 


S 9 


♦0.1 dB 


S 32 


1kHz INI 


S 10 


♦ 1 dB 


S 33 


EXT 


S 11 


♦ IOcB 


S 34 


♦0,1% kHz 


S 25 


-QldB 


S 35 


♦ 1% kHz 


S 26 


- IdB 


S 38 


-0,1% kHz 


S 27 


-10 dB 


S 41 


- 1 % kHz 


S 28 


RF-OFF 


S 24 







Draufsicht 
top view 



Draufsicht 
top view 



0 1 
ZENTIMETER 



Stromkuf zd 



TASTATUR/ANZEIGE-EINHEIT 
_ Kev board / display 



21 22 



Zefcfm. Nr. 

302 . 


7911 S 


302.4012 V 


302.4012 









































I CD 



3 w 





cn oicti o 
!-'• r- 00 



!I uo o CsJ 
. s ^ uo 00 ro 

1,0 ^ in cn 

3 **■* <t to ^ 

^ CM CN (N <N CM 




hi | 5 

• slit 

2Ei 1 



SET RESET D 




Q 


2 

2-1 


3 B 20/1 n 


1 11 


CD 4013 B 





B24/IV 

+ 5 V 



Q Q 
13l 12T 



B24/IHr~7 

+5V ^ — N* 



+ 5V +5 V 



| R 75 nR76 

I 39 k LI 15 k 

^ — 112 I 3 



I B25/IV U 



,iT 9 


10 il 151 14 




11 9 I 10 I il id 14 


PRESET 3 


4 33 32 3! 


si 


34 33 0 2 3^ RESET 


BORROW B 21 
CD 40192 B 


4 

"1 


B 22 CKl * 

CD 40192B 


Q 4 3 


1 




Q4 



B25/I 

SN74 1S0Q 



4 B2 ^ Q .v +5V +5V ' ^ 

^-1 i.CZ) _tx21 jj22 _ii^23 S2 ^_ 



1 , 2 n I 1 1 , 2 n j 1 , 2 n |1.2n 



'B25/III 



7 6 2 3 



B23/I 

CD400 2 B 



4 



♦5V +5V 



B24/I 

CD 4011 B 



B28 

SN 75492 

u rvi 



3 X 5082 -4684 

(S2)/~ 



« rv9 



B31/V 3( 

r R7Q irD®ra ;^ZH 
B29 Tp 

CD 4071 B ^B29/H $ 13 , 

IIZ© 1 — L 3 



B30/I 

^9 12 j 

B30/n 

)*— H 

B30/m 

Vo 5 I 



LOCAL 



B30 

CD 40 73 BE 



11111 



I J K L 



B31/I 

CD 4069 B 



T19 

BCY 59 



! I S ! I A 1 l 1 1 t 1 st 20 

1 16 9 6 7 10 11 4 5 8 3 2 

ZUM MOTHER BOARD 2 to motherboard 2 



iR 77 

J is k +. 5V + 5V *5 V 

^ Lso 1 r8i 1]R&: 



B26 

CD 4071 B 



Qj l l2 ^6| l 5^ ^18 



B 27 

CD 4081 B- 



gl 


/ ■ — 1 




| R§4 


I 2 {S9) (^ 


R 65 


r 6 fs11l d? 


a 6 


vis 

,7 <S24)/P 


R67 


r V!S 

GL28 /Q 


£68 



KHz FM 
KHZ 

IKHz INT 
400 Hz INT 



REMOTE 



9 x 220 Jl. 



S6 $5 S4 S3 S2 SI 



S14 S13 S12 S11 S10 S9 S8 



S22 S21 S20 S19 S18 S17 S16 



(99U) rd 

§ — WR 

— cs 
HI co 



RESET 

CLK 



B 35 

P 8279-5 





16 14 10 9 11 12 15 13 8 7 6 5 4 3 2 1 

ZUM MIKR0PR0ZESS0R to miicro processor 







A . 


.27. * 


DB7 

HO- 


*0 
A , 


26 - 


L'D g 
nn _ 


A 1 


25 § 


OBg 

DB4 


A 2 

A 3 


^ < 

31 4 


DB3 


Bo 


30 11 


DB2 

HD . 


Bl 

Cj_ 


29 — — 4 


UB | 

DB0 


°2 

B3 


— i 









































Ansicht und Leilungsfuhrung Lotseite 
View of tracks on solder side 



















2 



3 




-15 V Regler 

Regulator GL5 



i 




1 2 23 24 

+ 5V 




































<ille Rec’,' 




Ansicht und Leitungsfuhrung Bauteilseite 
View of tracks on component side 



Mo He ohne 



Maflstab 



Toleronzangaoe 



Holbzeug. WerkstoK 



Name 



Benennung 



Regelteii 

Regulator 



ROHDE & SCHWARZ 

MUNCHEN 



Artderungs- 






Mittei(«jng 






































Ansicht und Leltungsfuhrung Lotseite 
View of tracks on solder side 



Q 0 5 tJ 8 ® 



ZENTIMETER 



Mnsle 



'oieranzangaoe 



Nome 



Benenriyng 



Reg e l teil 
Regulator 



Zeichn -f* 



ROHDE 8 SCHWARZ 

MUNCHEN 



Anderungs 



Mrtteiiung 



O 






O 


fffl 


- ■■ 




0 i 


t f 


O a r 













































3 



4 



▼ 



5 



6 



7 




A 



6 



9 



10 



11 



A 




+ 15 V 

STAND-BY 
*2 4V 

(nur VAR 04) 
(only VAR 04) 



10MHz 



_L_ 




L 



0 




Stromlauf gilt fur VAR 02,04,32 
Circuit diagramm is valid for VAR 02,04,32 



|!lll|l!!l|llil|illl|ill!|j|ll| 

0 12 3 

ZENTIMETER 



( Sfremhuf zu 




wmmmm 


1 <8> 


Referenzoszillator 


Temp. Ger 


z 


Reference oscillator 


temperature-controlled 





****■■ 302 


OO 

CD 

00 

</> 


302.8918V 


302.8918 | 



5 



10 



11 












2 



7 



Ansicht und Leitungsf uhrung Bauteilseite 
View of tracks on component side 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 




erstez 302.89U 













































1 



2 



3 




8 




Oberer ffnschi / Q1 


















Ansicht und Leitungsf uhrung Bauteilseite 
View of tracks on component side 



ZENTIMETER 



MoAe otine 
7o*eranzar>gabf 



Ma fist ob 



Ka(bzeug 



Benenrv>ng 



NorTie 



Service -Adapter 



Zochn -Nr 



ROHOE X SCHWARZ 

MUNCHEN 



302 8376 




























B — iUMH'iW 



id Leitungsfuhrung Lotseite 
cks on solder side 



MqiV ohr»p 
uprorzongaoe 



•Monstac 



Servjce-Adapter 











V" O 




! B 








; • ‘ ■■■■•£ ■: 































Ansicht und Lertungsfuhrung Bauteilseite 
V'e w of frocks on component side 



ZENTIMETER 



MaO ohn* 



Martstob 



Toltranioogobe 



Hotozeug. Wterkstaff 



Name 



ROHDE & SCHWARZ 

MUNCHEN 



• f 9 « « 


• ••• 


* N 

-.V ^ J 


f n 


A 

V ""A i < 1 
•> i j 




V flu 


! f { 


i H i 


— 6 & 


^ | } i H | 


■ = % « \ 


M M f 




m m 


I ^ 


m ! ■ ' ' 




IH i I u 1 3 


A Jm- < 



A 


























MoflstOD 



Nome 



Zemhr* -Nr 



ROHDE & SCHWARZ 
munchen 



MaHe ohnp 
'oiproozangaDe 



HoiczeuQ WerkitoH 



Benpnnyng 

Fi Iter 



AnsTCht und leitungsfuhrung Ldts.eite 
View of tracks on solder ssde 



! 2 3 

ETER 























Fur diese Zeichnung behalten wir 
uns alle Rechte vor. 



1 



2 




A 

Ansicht und Leitungsf uhrung Bauteilseite 
— View of tracks on component side 



B 




6 



8 



A 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 




B 



C 



Versorg.-Nr. 



25525 



9.78 



11.79 



Nk 



Pt. 



Mafle ohne 
Toleranzangabe 



VG-Sochnr. 



MaHstab 



Halbzeug, Werkstoff 



1GM 



Bearb. 



Gepr. 



Norm 



Tag 



Name 



Benennung 



12.9.78 



Nk 



Ansteuerung 1 
Control unit 1 



And. 

I Zust. 

IT 



Anderungs- 

Mitteifung 



<#> 



ROHDE & SCHWARZ 

MUNCHEN 



Zeichn.-Nr. 



294.8477 



Tag 



Name 



Blatt-Nr, 

2 



Bl. 



zu Gerat . 



reg. j. V. 294. 801 9 V lerstez. 294.8019 



8 






























1 



2 



3 





5 






r 



335 0368 




































Schalter 

Switch 



0 1 2 

ZENTIMETER 



2 55S1 
25 932 



Ansicht und Leitungsftflhf-ung Bauledseite 
View of tracks on component side • * 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 
























GL1, GL2 5 08 2 — 2804 




o 1 2 3 



ZENT1 METER 




5 



6 



7 




Stromlauf zu 



<^> Verdoppler Doubl-er 



Zeichn Nr 335^0316 $ 



req. i.V. 

33 5. 0016V 



erste Z. 

335.0016 



PGH 15.177 
























Fur dieso Zeichnung behaltcn wir 
uns alle Rechte vor. 



1 



2 




Ansicht und Leitungsf uhrung Bauteilseite 
View of tracks on component side 




6 



8 



Ansicht und Leitungsfuhrung Lotseite 
View of tracks on solder side 










Versorg.-Nr 




VG-Sachnr. 


mm 


26909 


4. 81 




MaHe ohne 
Toleranzangabe 




MaDstab 


















Halbzeug, Werkstoff 




















Tag 


Name 


Benennung 

Verdoppler 


z 










Bearb. 


4.81 


Gn 





















































ROHDE & SCHWARZ 

MUNCHEN 




Biatt-Nr. 

2 










Ana. 

Zusi. 


Anderungs- 

Mitieilung 


Tag 


Name 


v. Bl. 


zu Gerdt S M S ~ B 2 


reg.i.V. 335.0016 V | erste Z 335.0016 | 



|5 I 6 I 7 



8 































t-T* r 

i C3 =r 

1 0.1 Ml 


R3r 

lOOks 


] R 4 






-w — 

1N4448 


1 ± 

1 




100 k 








1 




‘ biL\ 


>1, 


R 5 


GL 2 

i^i 


1 

1 

1 

1 

1 




3 CA240E/ 




5.11k 


1N4448 


1 

1 

1 















I (913 6700) I 

I 1 



GL6 

1N4448 






T 1 

BCY 591 X 



7 1 6 M 8 1 

B2 



lock R13 R12 2 ne 555 V 

330 K T 10k 



Bin >£■ 



2k ? | 



RIO GL 4 

-CD W-i 

2.7k 1N4448 



R11 GL 5 

■CD W- 

2 ' 7k 1 N 4448 




B 1 , B 2 



l$0-Prejtkth», 
Methotk £ 



Vwtitljih. -Point 
Nr. 





1 4 

Drauf sicht 
Top view 



<sr 



CENTIMETER 



AMI IJR 


<$> 
i A AAl M 


. M A #%■» 


Hatbieug, Werkstoff 




UnMerierte McB* 


*''*'*• 335. 


ttunut & ounwAKt 
MQNCHZN 










Mabttab 


335.0716V 


1GME 


Datum 


Name 


i*4. 

zu*t. 


km Mltflg. 
Nr. 


Datum 


Name 




Erteitf. 

Zei'lm. 


gtitiehntl 


25.1.79 


Gr 


A 


25 779 


12.79 


Gn 




cue — Q *3 


UarMtet 


01.79 


Gn 


a 


2$ 257 


12.81 


SY 


f IK a 


OH J DO 

renn n i * e 


9*f*W 














vuci apuimuiiy; 
n. i i i _ 


narmgtpr. 














; uve 


r i uua proie 








Fur dte^e Zeichrung 0 eh otter wtr 








A 



Ans-icht und Leitungsfuhrung Bauteiiseite 
View of tracks on component side 



B 



C 







0 12 3 



ZENTI METER 



6 2493-0277 ‘ ] 




6 



7 



- 



A 



Ansicht und leitungsfuhrung Lotseite 
View of tracks on solder side 









■•- v •- v 




: : "■* 


a 


25 779 


12. 79 


Kcfil 


Made ohne 
T oie^an2anga0e 




Maflstab 


o 


27137 


2.81 


El 


Haibzeug. Werksfgtf 


B 


28 257 


12.81 


33 


















1GME 


Tog 


Name 


Benennung ^ ^ B 3 

Uberspannungss chute 
Overload protect ion 


z 










BearD 


5.12.78 


Wm . 










E 9 














iggi 














Mi 














<$> 


ROHDE & SCHWARZ 


Zeichn -Nr 

1 33 5 . 071 6 | 01 


Blatt-Nr 

2 










And 

Zust 


pnn 


Tog 


Name 




V Bl 


zu Gerat 


req,v 335 07.16 V lerstez 1 



| Mineilung [ } I zu Gergt 01^0 --0^5 I rea i V J U /.1b V 1 erste Z 

H I 6 | 7 [ 8 














































